PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
woklu un fotemational Bureau 




(51) International Patent Classification 
G11B 31/00, G10K 11/00 



Al 



^ International Publication Number. 

(43) International Publication Date: 26 November 1998 (26.11.98) 



International Application Number: 



(21) 



(22) International Filing Date: 



PCT/IL98/00223 
19 May 1998 (19.05.98) 



(30) Priority Data: 
120855 
09/062.502 



19 May 1997 (19.05.97) 
17 April 1998 (17.04.98) 



IL 
US 



(IL). 

gg ESA^licants (for US jgg 

SSt bSL2 Street 11. 52493 Rama. Can (IL). 

(74) Agents: COLB. Sanford. T. et al.- Sanford T. Colb & Co., P.O. 
Box 2273. 76122 Rehovot (IL). 



™^df DB cSttiy«S DK. (Utility model). 
£8 FI, HCU^ty model). OB. OB. 

NZ. PL FT. RO. RU. SD. SB. SO. SI. SK. SK 

VN. YU. ZW. ARffO patent (OH. GM. KB. LS MW, SD. 
SZ, UO. ZW). Eurasian patent (AM. AZ, BY. KG. kz, mu. 
RU. TI TM). Europeanpatent (AT V BBjCH^CV DB DK. 
FT FR GB GR, IE, IT, LU, MC, NL, FT, bU), uati 
<3l B? C> CO.' a CM. OA. ON. ML. MR. NE. 
SN. TD, TG). 



Published 

With international search report. . 
Befo e the expiration of the time limit for amendmg the 
cSZ and t?be republished in the event of the receipt of 
amendments. 



(54) Title: 



'apparatus AND METHODS FOR CONTROLLING HOUSEHOLD APPLIANCES 



(57) Abstract 

A wireless computer (fig. 33. 2100) conttolled i house- 
hold aonliance system including a first wireless transmitter 
?2U0) SdTfirst wireless receiver (211) and operative* 
StTtat transmission via the first w^s transm^ 
and at least one household appliance W}< 2 ™**™ 
deluding a second wireless transmitter (2130) and a ^sec- 
ond wireless receiver (2130). the househoU appliance (2122 
im 2126) receiving the first transmission via the second 
Sss ^iver and operative to carry out at least one ac- 
Z S eoTn me first Emission, the household apphance 
?2122 2124 2126) being operative to transmit a second trans- 
Sn vto the second wireless transmitter and the computer 
System (moTSeraUve to receive the second transmission 
via the first wireless receiver. 



,105 



,110 



,100 




COMPUTER 

RADIO 
INTERFACE 




V 



AL 
AM 
AT 
AU 
AZ 
BA 



BF 
BG 
BJ 
BR 
BY 
CA 
CF 
CG 
CH 

a 

CM 
CN 

cu 
cz 

DE 
DK 
EB 



Codes used to identify 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Belgium 

Burkina Faso 

Bulgaria 

Benin 

Brazil 



FOR THE PURPOSES 
States party to the PCT on the front 



OF INFORMATION ONLY 

pages of pamphlets publishing international applications under the PCT. 



Canada 

Central African Republic 

Congo 

Switzerland 

Cote d'lvolre 

Cameroon 

China 

Cuba 

Czech Republic 

Germany 

Denmark 



FI 


Finland 


FR 


France 


GA 


Gabon 


GB 


United Kingdom 


GE 


Georgia 


GH 


Ghana 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IL 


Israel 


IS 


Iceland 


IT 


Italy 


JP 


Japan 


KB 


Kenya 


KG 


Kyrgyzstan 


KP 


Democratic People' 




Republic of Korea 


KR 


Republic of Korea 


KZ 


Kazakstan 


LC 


Saint Lucia 


U 


Liechtenstein 


LK 


Sri Lanka 


LR 


Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 
MN 
MR 
MW 
MX 
NE 
NL 
NO 
NZ 
PL 
FT 
RO 
RU 
SD 
SE 
SG 



Lesotho 



Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 
Mauritania 
Malawi 
Mexico 



Netherlands 
Norway 
New Zealand 
Poland 
Portugal 



Russian Federation 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



Sweden 
Singapore 



PCT/IL98/00223 

WO 98/53456 

1 

APPARATUS AND METHODS FOR CONTROLLING HOUSEHOLD APPLIANCES 

FIELD OF THE INVENTION 
The present invention relates to household appliances and methods for their 

5 operation. 

BACKGROUND OF THE INVENTION 
United States Patent 5,109,222 to Welty describes a remote control system for 
control of electrically operable equipment in people occupiable structures which has an essentially 
10 unlimited command formal. A signal receiving sensor such as an IR sensor receives a signal from 
a remote control unit, typically hand-held. The IR signal is processed to be compatible with 
electrically operable equipment such as a sound entertainment system or electrical appliances. A 
central computer or microprocessor is associated with the dwelling structure and receives a signal 
• from the remote control unit, via the signal receiving sensor. The computer generates a control 
15 signal to control the electrically operable equipment. Signals may be sent from the electrically 
operable equipment through the computer to the remote control unit for providing feedback 
information to the user of the remote control unit. 

Also well known in the art are toys which are remotely controlled by wireless 
communication and which are not used in conjunction with a computer system. Typically, such 
20 toys include vehicles whose motion is controlled by a human user via a remote control device. 

US Patent 4,712,184 to Haugerud describes a computer controlled educational 
toy, the construction of which teaches the user computer terminology and programming and 
robotic technology. Haugerud describes computer control of a toy via a wired connection, 
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wherein the user of the computer typically writes a simple program to control movement of a 
robot. 

US Patent 4,840,602 to Rose describes a talking doll responsive to an external 
signal, in which the doll has a vocabulary stored in digital data in a memory which may be 
accessed to cause a speech synthesizer in the doll to simulate speech. 

US Patent 5,021,878 to Lang describes an animated character system with real- 
time control. 

US Patent 5,142,803 to Lang describes an animated character system with real- 
time control. 

US Patent 5,191,615 to Aldava et al. describes an interrelational audio kinetic 
entertainment system in which movable and audible toys and other animated devices spaced apart 
from a television screen are provided with program synchronized audio and control data to 
interact with the program viewer in relationship to the television program. 

US Patent 5,195,920 to Collier describes a radio controlled toy vehicle which 
generates realistic sound effects on board the vehicle. Communications with a remote computer 
allows an operator to modify and add new sound effects. 

US Patent 5,270,480 to Hikawa describes a toy acting in response to a MIDI 
signal, wherein an instrument-playing toy performs simulated instrument playing movements. 

US Patent 5,289,273 to Lang describes a system for remotely controlling an 
animated character. The system uses radio signals to transfer audio, video and other control 
signals to the animated character to provide speech, hearing vision and movement in real-time. 

US Patent 5,388,493 describes a system for a housing for a vertical dual keyboard 
MIDI wireless controller for accordionists. The system may be used with either a conventional 
MIDI cable connection or by a wireless MIDI transmission system. 
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German Patent DE 3009-040 to Neuhierl describes a device for adding the 
capability to transmit sound from a remote control to a controlled model vehicle. The sound is 
generated by means of a microphone or a tape recorder and transmitted to the controlled model 
vehicle by means of radio communications. The model vehicle is equipped with a speaker that 
5 emits the received sounds. 

The disclosures of all publications mentioned in the specification and of the 
publications cited therein are hereby incorporated by reference. 

SUMMARY OF THE INVENTION 

10 jh e present invention seeks to provide improved household appliances with 

psychological added value such as entertainment value. Because of the considerable drudgery 
involved in the majority of household tasks, psychologically stimulating features in household 
appliances are extremely useful in providing a pleasant, supportive, entertaining and/or empathic 
experience to users of household appliances, rather than a neutral, negative or boring experience. 

15 According to a preferred embodiment of the present invention, a first household 

appliance communicates with a second appliance which senses the communication and acts upon 
it. According to another preferred embodiment of the present invention, a household appliance is 
provided which is capable of holding a dialogue with a user of the appliance and acting upon 
verbal inputs provided by the user in the course of the dialog. 

20 A particular advantage of a household appliance which is capable of holding and 

acting upon a dialog with a user is that homemakers, like drivers, are often in a situation in which 
senses other than hearing are occupied, and/or in a situation in which their hands are occupied or 
are dirty. Therefore, it may be useful for a user of an appliance to have a recipe read to her, 
and/or to have a complicated cooking operation coordinated for her in that the appliance alerts 
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the user of the appropriate time to perform various cooking operations. For example, the user of 
an oven might be alerted each time it is necessary to baste a chicken. Optionally, a computer 
system is provided which generates oral messages regarding each appliance or each function of 
each appliance or each particular task (for example cooking chicken) in a different voice, e.g. a 

5 simulation of voices of different celebrities, in order to aid the user in differentiating between oral 
messages pertaining to different appliances or tasks. 

Household appliances include but are not limited to kitchen equipment such as 
refrigerators, cooking devices, mixing devices and food processing devices; entertainment 
equipment such as VCRs and televisions, housekeeping equipment such as washing machines, 

10 dryers and vacuum cleaners, gardening equipment such as power lawn mowers and electric tools 

such as electric drills. 

There is thus provided, in accordance with a preferred embodiment of the present 
invention, a wireless computer controlled household appliance system including a computer 
system including a first wireless transmitter and a first wireless receiver and operative to transmit 
15 a first transmission via the first wireless transmitter, and at least one household appliance 
including a second wireless transmitter and a second wireless receiver, the household appliance 
receiving the first transmission via the second wireless receiver and operative to carry out at least 
one action based on the first transmission, the household appliance being operative to transmit a 
second transmission via the second wireless transmitter and wherein the computer system is 
20 operative to receive the second transmission via the first wireless receiver. 

Also provided, in accordance with a preferred embodiment of the present 
invention, is household appliance apparatus including at least one functional unit operative to 
perfoim a household operation, and an appliance personifier operative to simulate a 
personification of the functional unit for a user of the functional unit. 
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Further provided, in accordance with another preferred embodiment of the present 
invention, is a household appliance including a functional unit operative to perform a household 
operation, and an entertainment generator operative to provide entertainment to a user of the 
functional unit. 

Additionally provided, in accordance with still another preferred embodiment of 
the present invention, is speaking household appliance apparatus including a functional unit 
operative to perform a household operation, and a speech generator operative to generate speech 
specimens audible to a user of the functional unit. 

Further in accordance with a preferred embodiment of the present invention, the 
speech generator is operative to generate speech specimens having entertainment value for the 

user of the functional unit. 

Still further in accordance with a preferred embodiment of the present invention, 
the functional unit includes at least one sensor operative to sense at least one ambient condition 
relevant to the functionality of the functional unit and wherein the speech generator is operative 

responsive to the at least one sensor. 

Further in accordance with a preferred embodiment of the present invention, the 
speaking household appliance apparatus also includes an inter-appliance communication unit 
operative to receive messages from at least one other household appliance and the speech 
generator is operative responsive to the messages. 

Still further in accordance with a preferred embodiment of the present invention, 
the entertainment generator includes a random entertainment generator operative to provide 
entertainment selected at least partly randomly from an entertainment repertoire. 

Further in accordance with a preferred embodiment of the present invention, the 
appliance personifier includes a celebrity simulator operative to generate outputs causing a 
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perception, on the part of the user of at least one functional units, that the at least one functional 
units behave similarly to a celebrity. 

Still further in accordance with a preferred embodiment of the present invention, 
the functional unit includes a loudspeaker and the celebrity simulator includes a personified audio 
message provider operative to provide verbal messages in a voice resembling the voice of a 

celebrity, to the loudspeaker. 

Also provided, in accordance with another preferred embodiment of the present 
invention, is a computerized household appliance system including a plurality of household chore 
performing appliances distributed in a corresponding plurality of rooms throughout a dwelling- 
place, each household chore performing appliance including a functional unit, and a loudspeaker 
for conveying audio messages to a user, and a computer operative to generate audio messages for 
a user, and to convey the audio messages to the user using at least one of the plurality of 
loudspeakers. 

Further in accordance with a preferred embodiment of the present invention, each 
appliance also includes a sensor operative to sense presence of the user and wherein the computer 
is operative to monitor the user's location by receiving information from the plurality of sensors 
and to convey the audio messages to the user using only those ones of the plurality of 
loudspeakers which are proximate to the user's current location as denned by the information 
received from the plurality of sensors. 

Still further in accordance with a preferred embodiment of the present invention, 

the sensor includes a microphone. 

Further in accordance with a preferred embodiment of the present invention, the 
computer system includes a computer, a computer radio interface communicating commands to 
the at least one household appliance, and a sound board device having at least one audio channel 
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and transmitting commands from the computer to the computer radio interface over the at least 
one audio channel. 

Further in accordance with a preferred embodiment of the present invention, the at 
least one audio channel also includes an audio channel from the computer radio interface to the 
sound board device over which digital information arriving from at least one appliance is 

transmitted to the computer. 

Further in accordance with a preferred embodiment of the present invention, the 
functional unit includes a loudspeaker and the appliance personifier includes a personified audio 
message provider operative to provide personified audio messages to the loudspeaker. 

Still further in accordance with a preferred embodiment of the present invention, 
the functional unit includes a food-related appliance and wherein the appliance personifier is 
operative to simulate a diet-facilitating personification of the food-related appliance. 

Also provided, in accordance with another preferred embodiment of the present 
invention, is a wireless computer controlled household appliance system including a computer 
system including a wireless transmitter for transmitting a command to perform at least one 
appliance action, and at least one household appliance including a wireless receiver, the receiver 
receiving the command from the transmitter, the appliance being operative to carry out at least 
one action based on the command. 

Further provided, in accordance with a further preferred embodiment of the 
present invention, is a wireless computer controlled household appliance system including a 
computer system including a wireless receiver, and at least one household appliance including a 
wireless transmitter, the household appliance being operative to transmit a transmission via the 
wireless transmitter to the wireless receiver, the computer system being operative to receive the 
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transmission via the wireless receiver and to perform at least one action based on the 
transmission. 

Also provided, in accordance with another preferred embodiment of the present 
invention, is a method for wireless computer control of household appliances including 
transmitting a first transmission from a computer via a first wireless transmitter, receiving the 
first transmission at at least one household appliance and carrying out at least one action based on 
the first transmission, and transmitting a second transmission from the at least one household 

appliance to the computer. 

Additionally provided, in accordance with yet another preferred embodiment of the 
present invention, is a household appliance personification method including providing a 
household appliance including a functional unit operative to perform a household operation, and 
using the household appliance to simulate a personification of the functional unit for a user of the 
functional unit. 

Also provided, in accordance with another preferred embodiment of the present 
invention, is a household entertainment method including providing a household appliance 
including a functional unit operative to perform a household operation, and using the household 
appliance to provide entertainment to a user of the functional unit. 

Additionally provided, in accordance with yet another preferred embodiment of the 
present invention, is a method for performing household operations including providing a 
household appliance including a functional unit operative to perform a household operation, and 
generating speech specimens audible to a user of the functional unit. 

Further provided, in accordance with another preferred embodiment of the present 
invention, is a computerized household appliance running method including distributing a plurality 
of household chore performing appliances in a corresponding plurality of rooms throughout a 
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dwelling-place, each household chore performing appliance including a functional unit and a 
loudspeaker for conveying audio messages to a user, using a computer to generate audio 
messages for a user, and conveying the audio messages to the user using at least one of the 

plurality of loudspeakers. 

Also provided, in accordance with another preferred embodiment of the present 
invention, is a wireless computer controlled household appliance communication method 
including transmitting a command to perform at least one appliance action from a computer 
system including a wireless transmitter to at least one household appliance including a wireless 
receiver, and using the appliance to carry out at least one action based on the command. 

Also provided, in accordance with yet another preferred embodiment of the 
present invention, is a wireless computer controlled household appliance communication method 
including transmitting a message to a computer system including a wireless receiver from at least 
one household appliance including a wireless transmitter, and using the computer to perform at 
least one computer action based on the transmission. 

There is also provided in accordance with a preferred embodiment of the present 
invention a wireless computer controlled toy system including a computer system operative to 
transmit a first transmission via a first wireless transmitter and at least one toy including a first 
wireless receiver, the toy receiving the first transmission via the first wireless receiver and 
operative to carry out at least one action based on the first transmission. 

The computer system may include a computer game. The toy may include a 
plurality of toys, and the at least one action may include a plurality of actions. 

The first transmission may include a digital signal. The first transmission includes 
an analog signal and the analog signal may include sound. 
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Additionally in accordance with a preferred embodiment of the present invention 
the computer system includes a computer having a MIDI port and wherein the computer may be 
operative to transmit the digital signal by way of the MIDI port. 

Additionally in accordance with a preferred embodiment of the present invention 
the sound includes music, a pre-recorded sound and/or speech. The speech may include recorded 

speech and synthesized speech. 

Further in accordance with a preferred embodiment of the present invention the at 
least one toy has a plurality of states including at least a sleep state and an awake state, and the 
first transmission includes a state transition command, and the at least one action includes 
transitioning between the sleep state and the awake state. 

A sleep state may typically include a state in which the toy consumes a reduced 
amount of energy and/or in which the toy is largely inactive, while an awake state is typically a 

state of normal operation. 

Still further in accordance with a preferred embodiment of the present invention 
the first transmission includes a control command chosen from a plurality of available control 
commands based, at least in part, on a result of operation of the computer game. 

Additionally in accordance with a preferred embodiment of the present invention 
the computer system includes a plurality of computers. 

Additionally in accordance with a preferred embodiment of the present invention 
the first transmission includes computer identification data and the second transmission includes 

computer identification data. 

Additionally in accordance with a preferred embodiment of the present invention 
the at least one toy is operative to transmit a second transmission via a second wireless transmitter 
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and the computer system is operative to receive the second transmission via a second wireless 
receiver. 

Moreover in accordance with a preferred embodiment of the present invention the 
system includes at least one input device and the second transmission includes a status of the at 

5 least one input device. 

Additionally in accordance with a preferred embodiment of the invention the at 
least one toy includes at least a first toy and a second toy, and wherein the first toy is operative to 
transmit a toy-to-toy transmission to the second toy via the second wireless transmitter, and 
wherein the second toy is operative to carry out at least one action based on the toy-to-toy 

10 transmission. 

Further in accordance with a preferred embodiment of the present invention 
operation of the computer system is controlled, at least in part, by the second transmission. 

Moreover in accordance with a preferred embodiment of the present invention the 
computer system includes a computer game, and wherein operation of the game is controlled, at 
15 least in part, by the second transmission. 

The second transmission may include a digital signal and/or an analog signal. 

Still further in accordance with a preferred embodiment of the present invention 
the computer system has a plurality of states including at least a sleep state and an awake state, 
and the second transmission include a state transition command, and the computer is operative, 
20 upon receiving the second transmission, to transition between the sleep state and the awake state. 

Still further in accordance with a preferred embodiment of the present invention at 
least one toy includes sound input apparatus, and the second transmission includes a sound signal 
which represents a sound input via the sound input apparatus. 
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Additionally in accordance with a preferred embodiment of the present invention 
the computer system is also operative to perform at least one of the following actions: manipulate 
the sound signal; and play the sound signal. 

Additionally in accordance with a preferred embodiment of the present invention 
5 the sound includes speech, and the computer system is operative to perform a speech recognition 
operation on the speech. 

Further in accordance with a preferred embodiment of the present invention the 
second transmission includes toy identification data, and the computer system is operative to 
identify the at least one toy based, at least in part, on the toy identification data. 
10 Still fiirther in accordance with a preferred embodiment of the present invention 

the first transmission includes toy identification data. The computer system may adapt a mode of 
operation thereof based, at least in part, on the toy identification data. 

Still further in accordance with a preferred embodiment of the present invention 
the at least one action may include movement of the toy, movement of a part of the toy and/or an 
15 output of a sound. The sound may be transmitted using a MIDI protocol. 

There is also provided in accordance with another preferred embodiment of the 
present invention a game system including a computer system operative to control a computer 
game and having a display operative to display at least one display object, and at least one toy in 
wireless communication with the computer system, the computer game including a plurality of 
20 game objects, and the plurality of game objects includes the at least one display object and the at 
least one toy. 

Further in accordance with a preferred embodiment of the present invention the at 
least one toy is operative to transmit toy identification data to the computer system, and the 
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computer system is operative to adapt a mode of operation of the computer game based, at least 
in part, on the toy identification data. 

The computer system may include a plurality of computers. 

Additionally in accordance with a preferred embodiment of the present invention 

5 the first transmission includes computer identification data and the second transmission includes 
computer identification data. 

There is also provided in accordance with a preferred embodiment of the present 
invention a data transmission apparatus including first wireless apparatus including musical 
instrument data interface (MIDI) apparatus operative to receive and transmit MIDI data between 

10 a first wireless and a first MIDI device and second wireless apparatus including MIDI apparatus 
operative to receive and transmit MIDI data between a second wireless and a second MIDI 
device, the first wireless apparatus is operative to transmit MIDI data including data received 
from the first MIDI device to the second wireless apparatus, and to transmit MIDI data including 
data received from the second wireless apparatus to the first MIDI device, and the second 

15 wireless apparatus is operative to transmit MIDI data including data received from the second 
MIDI device to the first wireless apparatus, and to transmit MIDI data including data received 
from the first wireless apparatus to the second MIDI device. 

Further in accordance with a preferred embodiment of the present invention the 
second wireless apparatus includes a plurality of wirelesses each respectively associated with one 

20 of the plurality of MIDI devices, and each of the second plurality of wirelesses is operative to 
transmit MIDI data including data received from the associated MIDI device to the first wireless 
apparatus, and to transmit MIDI data including data received from the first wireless apparatus to 
the associated MIDI device. 
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The first MIDI device may include a computer, while the second MIDI device may 

include a toy. 

Additionally in accordance with a preferred embodiment of the present invention 
the first wireless apparatus also includes analog interface apparatus operative to receive and 
5 transmit analog signals between the first wireless and a first analog device, and the second 
wireless apparatus also includes analog interface apparatus operative to receive and transmit 
analog signals between the second wireless and a second analog device, and the first wireless 
apparatus is also operative to transmit analog signals including signals received from the first 
analog device to the second wireless apparatus, and to transmit analog signal including signals 
10 received from the second wireless apparatus to the first analog device, and the second wireless 
apparatus is also operative to transmit analog signals including signals received from the second 
analog device to the first wireless apparatus, and to transmit analog signals including data 
received from the first wireless apparatus to the second analog device. 

There is also provided in accordance with another preferred embodiment of the 
IS present invention a method for generating control instructions for a computer controlled toy 
system, the method includes selecting a toy, selecting at least one command from among a 
plurality of commands associated with the toy, and generating control instructions for the toy 

including the at least one command. 

Further in accordance with a preferred embodiment of the present invention the 
20 step of selecting at least one command includes choosing a command, and specifying at least one 
control parameter associated with the chosen command. 

Still further in accordance with a preferred embodiment of the present invention 
the at least one control parameter includes at least one condition depending on a result of a 
previous command. 
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Additionally in accordance with a preferred embodiment of the present invention at 
least one of the steps of selecting a toy and the step of selecting at least one command includes 

utilizing a graphical user interface. 

Still further in accordance with a preferred embodiment of the present invention 
the previous command includes a previous command associated with a second toy. 

Additionally in accordance with a preferred embodiment of the present invention 
the at least one control parameter includes an execution condition controlling execution of the 
command. 

The execution condition may include a time at which to perform the command 
and/or a time at which to cease performing the command. The execution condition may also 

include a status of the toy. 

Additionally in accordance with a preferred embodiment of the present invention 
the at least one control parameter includes a command modifier modifying execution of the 
command. 

Still further in accordance with a preferred embodiment of the present invention 
the at least one control parameter includes a condition dependent on a future event. 

Additionally in accordance with a preferred embodiment of the present invention 
the at least one command includes a command to cancel a previous command. 

There is also provided for in accordance with a preferred embodiment of the 
present invention a signal transmission apparatus for use in conjunction with a computer, the 
apparatus including wireless transmission apparatus; and signal processing apparatus including at 
least one of the following analog/digital sound conversion apparatus operative to convert analog 
sound signals to digital sound signals, to convert digital sound signals to analog sound signals, 
and to transmit the signals between the computer and a sound device using the wireless 
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transmission apparatus; a peripheral control interface operative to transmit control signals 

between the computer and a peripheral device using the wireless transmission apparatus; and a 

MIDI interface operative to transmit MIDI signals between the computer and a MIDI device 

using the wireless transmission apparatus. 
5 There is also provided in accordance with another preferred embodiment of the 

present invention a computer system including a computer, and a sound card operatively attached 

to the computer and having a MIDI connector and at least one analog connector, wherein the 

computer is operative to transmit digital signals by means of the MIDI connector and to transmit 

analog signals by means of the at least one analog connector. 
10 Further in accordance with a preferred embodiment of the present invention the 

computer is also operative to receive digital signals by means of the MIDI connector and to 

receive analog signals by means of the at least one analog connector. 

It is also noted that throughout the specification and claims the term "radio" 

includes all forms of "wireless" communication. 
15 in the illustrated embodiments, the central computer is shown as being separate 

from the appliances. However, it is appreciated that, alternatively, a computer may reside within 

one or more of the appliances or may be integrally formed therewith. 

Methods and apparatus useful in implementing computer-controlled devices 

operated via remote control are described in Applicant/assignee's PCT Application No. 
20 PCT/DL96/00157. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood and appreciated from the following 
detailed description, taken in conjunction with the drawings in which: 
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Figs. 1 - 32C illustrate a toy system for use in conjunction with a computer system 

wherein: 

Fig. 1A is a partly pictorial, partly block diagram illustration of a computer control 
system including a toy, constructed and operative in accordance with a preferred embodiment of 

5 the present invention; 

Fig. IB is a partly pictorial, partly block diagram illustration a preferred 

implementation of the toy 122 of Fig. 1A; 

Fig. 1C is a partly pictorial, partly block diagram illustration of a computer control 
system including a toy, constructed and operative in accordance with an alternative preferred 

10 embodiment of the present invention; 

Figs. 2A - 2C are simplified pictorial illustrations of a portion of the system of Fig. 

1 A in use; 

Fig. 3 is a simplified block diagram of a preferred implementation of the computer 

radio interface 110 of Fig. 1A; 
15 R g. 4 is a more detailed block diagram of the computer radio interface 110 of Fig. 

3; 

Figs. 5A - 5D taken together comprise a schematic diagram of the apparatus of 

Fig. 4; 

Fig. 5E is an schematic diagram of an alternative implementation of the apparatus 

20 of Fig. 5D; 

Fig. 6 is a simplified block diagram of a preferred implementation of the toy 

control device 130 of Fig. 1A; 

Figs. 7A - 7F, taken together with either Fig. 5D or Fig. 5E, comprise a schematic 

diagram of the apparatus of Fig. 6; 
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Fig. 8A is a simplified flowchart illustration of a preferred method for receiving 
radio signals, executing commands comprised therein, and sending radio signals, within the toy 
control device 130 of Fig. 1 A; 

Figs. 8B - 8T, taken together, comprise a simplified flowchart illustration of a 

5 preferred implementation of the method of Fig. 8 A; 

Fig. 9A is a simplified flowchart illustration of a preferred method for receiving 
MIDI signals, receiving radio signals, executing commands comprised therein, sending radio 
signals, and sending MIDI signals, within the computer radio interface 1 10 of Fig. 1A; 

Figs. 9B - 9N, taken together with Figs. 8D - 8M, comprise a simplified flowchart 
10 illustration of a preferred implementation of the method of Fig. 9 A; 

Figs. 1 OA - 10C are simplified pictorial illustrations of a signal transmitted between 
the computer radio interface 1 10 and the toy control device 130 of Fig. 1 A; 

Fig. 11 is a simplified flowchart illustration of a preferred method for generating 
control instructions for the apparatus of Fig. 1 A; 
15 Figs. 12A - 12C are pictorial illustrations of a preferred implementation of a 

graphical user interface implementation of the method of Fig. 1 1; 

Fig. 13 is a block diagram of a first sub-unit of a multi-port multi-channel 
implementation of the computer radio interface 110 of Fig. 1A, which sub-unit resides within 
computer 100 of Fig. 1A; 

20 Fig. 14 is a block diagram of a second sub-unit of a multi-port multi-channel 

implementation of the computer radio interface 110 of Fig. 1A, which sub-unit complements the 
apparatus of Fig. 13 and resides exteriorly to computer 100 of Fig. 1A; 

Figs. 15 A - 15E, taken together, form a detailed electronic schematic diagram of 
6, suitable for the multi-channel implementation of Figs. 13 and 14; 
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Fig. 16 is a simplified flowchart illustration of a preferred method by which 
a computer selects a control channel pair in anticipation of a toy becoming available and starts a 
game-defining communication over the control channel each time both a toy and a transceiver of 
the computer radio interface are available; 
5 Fig. 17 is a simplified flowchart illustration of a preferred method for implementing 

the "select control channel pair" step of Fig. 16; 

Fig. 18A is a simplified flowchart illustration of a preferred method for 
implementing the "select information communication channel pair" step of Fig. 16; 

Fig. 18B is a simplified flowchart illustration of a preferred method for performing 

10 the "locate computer" step of Fig. 18 A; 

Fig. 19 is a simplified flowchart illustration of a preferred method of operation of 

the toy control device 130; 

Fig. 20 is a simplified illustration of a remote game server in association with a 
wireless computer controlled toy system which may include a network computer; 
15 Fig. 21 is a simplified flowchart illustration of the operation of the computer or of 

the network computer of Fig. 20, when operating in conjunction with the remote server; 

Fig. 22 is a simplified flowchart illustration of the operation of the remote game 
server of Fig. 20; 

Fig. 23 is a semi-pictorial semi-block diagram illustration of a wireless computer 
20 controlled toy system including a proximity detection subsystem operative to detect proximity 
between the toy and the computer; 

Figs. 24A - 24E, taken together, form a detailed electronic schematic diagram of a 
multi-channel implementation of the computer radio interface 1 10 of Fig. 3 which is similar to the 
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detailed electronic schematic diagrams of Fig, 5A - 5D except for being multi-channel, therefore 
capable of supporting full duplex applications, rather than single-channel; 

Figs. 25A - 25F, taken together, form a detailed schematic illustration of a 
computer radio interface which connects to a serial port of a computer rather than to the sound 

5 board of the computer; 

Figs. 26A - 26D, taken together, form a detailed schematic illustration of a 
computer radio interface which connects to a parallel port of a computer rather than to the sound 

board of the computer.; 

Figs. 27A - 27J are preferred flowchart illustrations of a preferred radio coding 
10 technique which is an alternative to the radio coding technique described above with reference to 

Figs. 8E, 8G - 8M and 10A - C; 

Figs. 28A - 28K, taken together, form a detailed electronic schematic diagram of 

the multi-port multi-channel computer radio interface sub-unit of Fig. 13; 

Figs. 29A - 291, taken together, form a detailed electronic schematic diagram of 
15 the multi-port multi-channel computer radio interface sub-unit of Fig. 14; 

Fig. 30 is a partly pictorial, partly block diagram illustration of a computer control 
system including a toy, constructed and operative in accordance with a further preferred 

embodiment of the present invention; 

Fig. 3 1 is a block diagram is a simplified block diagram Ulustrating the combination 
20 of the computer radio interface and the toy control device as used in the embodiment of Fig. 30; 
and 

Figs. 32A 32B and 32C taken together form a simplified block diagram of the 
EPLD chip of Fig. 28H; and 
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Figs. 33 - 53 illustrates embodiments of the toy system of Figs. 1 - 32C wherein: 
Fig. 33 is a pictorial illustration of personified household appliances associated 
with a central computer 2100 by means of two-way radio communication; 

Fig. 34 is a pictorial illustration of a modification of the apparatus of Fig. 33 in 
which a first appliance is associated by means of a wire with the computer and other appliances 
communicate with the computer via the first appliance, communication between the first appliance 

and the other appliances being wireless; 

Fig. 35 is a pictorial illustration of personified household appliances associated 
with a central computer by means of an existing electrical household wiring system; 

Figs. 36A - 36C, taken together, form a simplified flowchart illustration of a 
preferred method by which the computer controls the transceiver/controUer 2130 of the 

refrigerator 2122 of Fig. 33; 

Fig. 37 is an example of a portion of a user interface by which the computer is set 
up by a user of an appliance, to provide the user of the appliance with infotainment or 
entertainment; 

Figs. 38A - 38B, taken together, form a simplified flowchart illustration of a 
preferred method of operation by which the computer provides the user of a washing machine 
with infotainment or entertainment; 

Fig. 39 is a simplified diagram of the interface between computer radio interface 

and a soundboard of the computer; 

Fig. 40 is a simplified block diagram of a preferred implementation for the 

computer radio interface of Fig. 33; 

Fig. 41 is a simplified flowchart illustration of a preferred communication method 
allowing one of the computer radio interface and the computer to receive commands over the 
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audio channel, rather than over the MIDI channel, from the other one of the computer radio 
interface and the computer; 

Fig. 42 is a diagram of the analog and digital representation of the SYNC, SQ, 

zero-valued bit and the one-valued bit signals; 
5 Figs. 43 A - 43E, taken together, form a detailed electronic schematic diagram of a 

preferred implementation of the apparatus of Fig. 40; 

Fig. 44 is an example of a dialogue between a personified microwave oven and a 
personified dishwasher culminating in a verbal message emitted by a television; 

Fig. 45 is a simplified flowchart illustration of a method of operation for a central 
10 computer according to a first preferred implementation of an inter-appliance dialogue such as the 
dialog of Fig. 44; 

Fig. 46 is a flowchart illustration of a method of operation for an appliance 
according to a second preferred implementation of the dialogue of Fig. 45; 

Fig. 47 is a pictorial illustration of a central computer 2100 accumulating 
15 information from users, via microphone bearing appliances, regarding consumable supplies to be 
replenished; 

Fig. 48 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the refrigerator's role in the interaction of Fig. 47; 

Fig. 49 is a script for the flowchart of Fig. 45 by which the computer 2100 
20 implements the washing machine's role in the interaction of Fig. 47; 

Fig. 50 is a pictorial illustration of a scenario in which a central computer is 
accumulating information regarding household chore monitoring and timing; 

Fig. 51 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the washing machine's role in the interaction of Fig. 50; 
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Fig. 52 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the dryer's role in the interaction of Fig. 50; and 

Fig. 53 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the microwave oven's role in the interaction of Fig. 50. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Reference is now made to Fig. 1 A which is a partly pictorial, partly block diagram 
illustration of a computer control system including a toy, constructed and operative in accordance 
with a preferred embodiment of the present invention. The system of Fig. 1A comprises a 
computer 100, which may be any suitable computer such as, for example, an IBM-compatible 
personal computer. The computer 100 is equipped with a screen 105. The computer 100 is 
preferably equipped with a sound card such as, for example, a Sound Blaster Pro card 
commercially available from Creative Labs, Inc., 1901 McCarthy Boulevard, Milphas CA 95035 
or from Creative Technology Ltd., 67 Ayer Rajah Crescent #03-18, Singapore, 0513; a hard disk; 

and, optionally, a CD-ROM drive. 

The computer 100 is equipped with a computer radio inteifece 110 operative to 
transmit signals via wireless transmission based on commands received from the computer 100 
and, in a preferred embodiment of the present invention, also to receive signals transmitted 
elsewhere via wireless transmission and to deliver the signals to the computer 100. Typically, 
commands transmitted from the computer 100 to the computer radio interface 110 are transmitted 
via both analog signals and digital signals, with the digital signals typically being transmitted by 
way of a MIDI port. Transmission of the analog and digital signals is described below with 
reference to Fig. 3. 



10 
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The transmitted signal may be an analog signal or a digital signal. The received 
signal may also be an analog signal or a digital signal. Each signal typically comprises a message. 
A preferred implementation of the computer radio interface 1 1 0 is described below with reference 
to Fig. 3. 

The system of Fig. 1A also comprises one or more toys 120. The system of Fig. 
1 A comprises a plurality of toys, namely three toys 122, 124, and 126 but it is appreciated that, 
alternatively, either one toy only or a large plurality of toys may be used. 

Reference is now additionally made to Fig. IB, which is a partly pictorial, partly 

block diagram illustration of the toy 122 of Fig. 1 A. 

Each toy 120 comprises a power source 125, such as a battery or a connection to 
line power. Each toy 120 also comprises a toy control device 130, operative to receive a wireless 
signal transmitted by the computer 100 and to cause each toy 120 to perform an action based on 
the received signal. The received signal may be, as explained above, an analog signal or a digital 
signal. A preferred implementation of the toy control device 130 is described below with 

15 reference to Fig. 6. 

Each toy 120 preferably comprises a plurality of input devices 140 and output 

devices 150, as seen in Fig. IB. The input devices 140 may comprise, for example on or more of 

the following: a microphone 141; a microswitch sensor 142; a touch sensor (not shown in Fig. 

IB); a light sensor (not shown in Fig. IB); a movement sensor 143, which may be, for example, a 

20 tilt sensor or an acceleration sensor. Appropriate commercially available input devices include the 

following: position sensors available from Hamlin Inc., 612 East Lake Street, Lake Mills, WI 

53551, USA motion and vibration sensors available from Comus International, 263 Hillside 

Avenue, Nutley, New Jersey 07110, USA; temperature, shock, and magnetic sensors available 

from Murata Electronics Ltd., Hampshire, England; and switches available from C & K 
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Components Inc., 15 Riverdale Avenue, Newton, MA 02058-1082, USA or from Micro Switch 
Inc., a division of Honeywell, USA The output devices 150 may comprise, for example, one or 
more of the following: a speaker 151; a light 152; a solenoid 153 which may be operative to move 
a portion of the toy; a motor, such as a stepping motor, operative to move a portion of the toy or 
5 all of the toy (not shown in Fig. IB). Appropriate commercially available output devices include 
the following: DC motors available from Alkatel (dunkermotoren), Postfach 1240, D-7823, 
BoimdorffSchwarzald, Germany; stepping motors and miniature motors available from Haydon 
Switch and Instruments, Inc. (HSI), 1500 Meriden Road, Waterbury, CT, USA; and DC 
solenoids available from Communications Instruments, Inc., P.O. Box 520, Fairview, North 

10 Carolina 28730, USA. 

Examples of actions which the toy may perform include the following: move a 
portion of the toy; move the entire toy; or produce a sound, which may comprise one or more of 
the following: a recorded sound, a synthesized sound, music including recorded music or 
synthesized music, speech including recorded speech or synthesized speech. 
15 The received signal may comprise a condition governing the action as, for 

example, the duration of the action, or the number of repetitions of the action. 

Typically, the portion of the received signal comprising a message comprising a 
command to perform a specific action as, for example, to produce a sound with a given duration, 
comprises a digital signal. The portion of the received signal comprising a sound, for example, 
20 typically comprises an analog signal. Alternatively, in a preferred embodiment of the present 
invention, the portion of the received signal comprising a sound, including music, may comprise a 
digital signal, typically a signal comprising MIDI data. 

The action the toy may perform also includes reacting to signals transmitted by 
another toy, such as, for example, playing sound that the other toy is monitoring and transmitting. 
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In a preferred embodiment of the present invention, the toy control device 130 is 
also operative to transmit a signal intended for the computer 100, to be received by the computer 
radio interface 110. In this embodiment, the computer radio interface 110 is preferably also 
operative to poll the toy control device 130, that is, transmit a signal comprising a request that the 
toy control device 130 transmit a signal to the computer radio interface 1 10. It is appreciated that 
polling is particularly preferred in the case where there are a plurality of toys having a plurality of 

toy control devices 130. 

The signal transmitted by the toy control device 130 may comprise one or more of 
the following: sound, typically sound captured by a microphone input device 141; status of sensor 
input devices 140 as, for example, light sensors or micro switch; an indication of low power in the 
power source 125; or information identifying the toy. 

It is appreciated that a sound signal transmitted by the device 130 may also include 
speech. The computer system is operative to perform a speech recognition operation on the 
speech signals. 

Appropriate commercially available software for speech recognition is available 
from companies such as: Stylus Innovation Inc., One Kendall Square, Building 300, Cambridge, 
MA 02139, USA; A&G Graphics Interface, USA, Telephone No. (617) 4924)120, Telefax No. 
(617) 427-3625; "Dragon Dictate For Windows", available from Dragon Systems Inc., 320 
Nevada Street, MA. 02160, USA, and "SDK" available from Lemout & Hausple Speech 
Products, Sint-Krispijnstraat 7, 8900 Leper, Belgium. 

The signal from the radio control interface 110 may also comprise, for example, 
one or more of the following: a request to ignore input from one or more input devices 140; a 
request to activate one or more input devices 140 or to stop ignoring input from one or more 
input devices 140; a request to report the status of one or more input devices 140; a request to 
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store data received from one or more input devices 140, typically by latching a transition in the 
state of one or more input devices 140, until a future time when another signal from the radio 
control interface 110 requests the toy control device 130 to transmit a signal comprising the 
stored data received from the one or more input devices 140; or a request to transmit analog data, 
typically comprising sound, typically for a specified period of time. 

Typically, all signals transmitted in both directions between the computer radio 
interface 1 10 and the toy control device 130 include information identifying the toy. 

Reference is now made to Fig. 1C, which is a partly pictorial, partly block diagram 
illustration of a computer control system including a toy, constructed and operative in accordance 
with an alternative preferred embodiment of the present invention. The system of Fig. 1C 
comprises two computers 100. It is appreciated that, in general, a plurality of computers 100 may 
be used. In the implementation of Fig. 1C, all signals transmitted in both directions between the 
computer radio interface 110 and the toy control device 130 typically include information 
identifying the computer. 

The operation of the system of Fig. 1A is now briefly described. Typically, the 
computer 100 runs software comprising a computer game, typically a game including at least one 
animated character. Alternatively, the software may comprise educational software or any other 
interactive software including at least one animated object. As used herein, the term "animated 
object" includes any object which may be depicted on the computer screen 105 and which 
interacts with the user of the computer via input to and output from the computer. An animated 
object may be any object depicted on the screen such as, for example: a doll; an action figure; a 
toy, such as, for example, an activity toy, a vehicle, or a ride-on vehicle; a drawing board or 
sketch board; or a household object such as, for example, a clock, a lamp, a chamber pot, or an 
hem of furniture. 
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Reference is now additionally made to Figs 2A - 2C, which depict a portion of the 
system of Fig. 1A in use. The apparatus of Fig. 2A comprises the computer screen 105 of Fig. 
1 A On the computer screen are depicted animated objects 160 and 165. 

Fig. 2B depicts the situation after the toy 122 has been brought into range of the 
5 computer radio interface 110 of Fig. 1A typically into the same room therewith. Preferably, the 
toy 122 corresponds to the animated object 160. For example, in Fig. 2B the toy 122 and the 
animated object 160, shown in Fig. 2A are both a teddy bear. The apparatus of Fig. 2B comprises 
the computer screen 105, on which is depicted the animated object 165. The apparatus of Fig. 2B 
also comprises the toy 122. The computer 100, having received a message via the computer radio 
10 interface 1 10, from the toy 122, no longer displays the animated object 160 corresponding to the 
toy 122. The functions of the animated object 160 are now performed through the toy 122, under 
control of the computer 100 through the computer radio interface 110 and the toy control device 
130. 

Fig. 2C depicts the situation after the toy 126 has also been brought into range of 
15 the computer radio interface 110 of Fig. 1A typically into the same room therewith. Preferably, 
the toy 126 corresponds to the animated object 165. For example, in Fig. 2C the toy 126 and the 
animated object 165, shown in Figs. 2A and 2B, are both a clock. The apparatus of Fig. 2C 
comprises the computer screen 105, on which no animated objects are depicted. 

The apparatus of Fig. 2C also comprises the toy 126. The computer 100, having 
20 received a message via the computer radio interface 1 1 0 from the toy 126, no longer displays the 
animated object 165 corresponding to the toy 126. The functions of the animated object 165 are 
now performed through the toy 126, under control of the computer 100 through the computer 
radio interface 1 10 and the toy control device 130. 
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In Fig. 2A, the user interacts with the animated objects 160 and 165 on the 
computer screen, typically using conventional methods. In Fig. 2B the user also interacts with the 
toy 122, and in Fig. 2C typically with the toys 122 and 126, instead of interacting with the 
animated objects 160 and 165 respectively. It is appreciated that the user may interact with the 

5 toys 122 and 126 by moving the toys or parts of the toys; by speaking to the toys; by responding 
to movement of the toys which movement occurs in response to a signal received from the 
computer 100; by responding to a sound produced by the toys, which sound is produced in 
response to a signal received from the computer 100 and which may comprise music, speech, or 
another sound; or otherwise. 

10 Reference is now made to Fig. 3 which is a simplified block diagram of a preferred 

embodiment of the computer radio interface 110 of Fig. 1A. The apparatus of Fig. 3 comprises 
the computer radio interface 110. The apparatus of Fig. 3 also comprises a sound card 190, as 
described above with reference to Fig. 1 A. In Fig. 3, the connections between the computer radio 
interface 110 and the sound card 190 are shown. 

15 The computer radio interface 110 comprises a DC unit 200 which is fed with 

power through a MIDI interface 210 from a sound card MIDI interface 194, and the following 
interfaces: a MIDI interface 210 which connects to the sound card MIDI interface 194; an audio 
interface 220 which connects to an audio interface 192 of the sound card 190; and a secondary 
audio interface 230 which preferably connects to a stereo sound system for producing high quality 

20 sound under control of software running on the computer 100 (not shown). 

The apparatus of Fig. 3 also comprises an antenna 240, which is operative to send 
and receive signals between the computer radio interface 1 10 and one or more toy control devices 
130. 
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Fig. 4 is a more detailed block diagram of the computer radio interface 110 of Fig. 
3. The apparatus of Fig. 4 comprises the DC unit 200, the MIDI interface 210, the audio interface 
220, and the secondary audio interface 230. The apparatus of Fig. 4 also comprises a multiplexer 
240, a micro controller 250, a radio transceiver 260, a connection unit 270 connecting the radio 
5 transceiver 260 to the micro controller 250, and a comparator 280. 

Reference is now made to Figs. 5A - 5D, which taken together comprise a 
schematic diagram of the apparatus of Fig. 4. 

The following is a preferred parts list for the apparatus of Figs. 5A - 5C: 

1. Kl Relay Dept, Idee, 1213 Elco Drive, Sunnyvale, Calif. 94089-221 1, USA. 
10 2. Ul 8751 microcontroller, Intel Corporation, San Tomas 4, 2700 San Tomas 

Expressway, 2nd Floor, Santa Clara 95051, CA USA. 

3. U2 CXO - 12MHZ (crystal oscillator),Raltron, 2315 N.W. 107th Avenue, 
Miami Florida 33 172, USA. 

4. U4 MC33174, Motorola, Phoenix, AZ, USA., Tel. No. (602) 897-5056. 

15 5. Diodes 1N9 14, Motorola, Phoenix, AZ, USA. Tel. No. (602)897-5056. 

6. Transistors 2N2222 and MPSA14, Motorola, Phoenix, AZ, USA. Tel. 
No.(602)897-5056. 

The following is a preferred parts list for the apparatus of Fig. 5D: 

1. Ul SILRAX-418-A UHF radio telemetry receive module, Ginsburg Electronic 
20 GmbH, Am Moosfeld 85, D-81829, Munchen, Germany. 

Alternatively, Ul of Fig. 5D may be replaced by: 

Ul 433.92MHz Receive Module Part No. 0927, available from CEL SALES 
LTD., Cel House, Unit 2, Block 6, Shenstone Trading Estate, Bromsgrove, Halesowen, West 
Midlands B36 3XB, UK. 
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2. U2 TXM-418-A low power UHF radio telemetry transmit module, Ginsburg 
Electronic GmbH, Am Moosfeld 85, D-1829, Munchen, Germany. 

Alternatively, U2 of Fig. 5D may be replaced by: 

U2 433.92 SIL FM Transmitter Module Part No, 5229, available from CEL 
5 SALES LTD., Cel House, Unit 2, Block 6, Shenstone Trading Estate, Bromsgrove, Halesowen, 

West Midlands B36 3XB UK. 

Reference is now additionally made to Fig. 5E, which is a schematic diagram of an 
alternative implementation of the apparatus of Fig. 5D. The following is a preferred parts list for 
the apparatus of Fig. 5E: 

10 i . ui BIM-4 18-F low power UHF data transceiver module, Ginsburg Electronic 

GmbH Am Moosfeld 85, D-81829, Munchen, Germany. 

Alternate 1.U1 S20043 spread spectrum foil duplex transceiver, AMI 
Semiconductors - American Microsystems, Inc., Idaho, USA. 

Alternate 1.U1 SDT-300 synthesized transceiver, Circuit Design, Inc., 

15 Japan. 

Alternatively, Ul may be replaced by: 

Ul RY3GB021 RF 900Mhz units, available from SHARP ELECTRONIC 
COMPONENTS GROUP, 5700 Northwest, Pacific Rim Boulevard #20, Camas, Washington, 
USA 

20 xj! RY3GB100 RF Units For DECT, available from SHARP ELECTRONIC 

COMPONENTS GROUP 5700 Northwest, Pacific Rim Boulevard #20, Camas, Washington, 
USA. 

In the parts list for Fig. 5E, one of item 1 or either of the alternate items 1 may be 

used for Ul. 
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It is appreciated that the appropriate changes will have to be made to all the circuit 
boards for alternate embodiments of the apparatus. 

The apparatus of Fig. 5E has similar functionality to the apparatus of Fig. 5D, but 
has higher bit rate transmission and reception capacity and is, for example, preferred when MIDI 
5 data is transmitted and received. 

Figs. 5 A - 5E are self-explanatory with regard to the above parts lists. 
Reference is now made to Fig. 6 which is a simplified block diagram of a preferred 
embodiment of the toy control device 130 of Fig. 1A. The apparatus of Fig. 6 comprises a radio 
transceiver 260, similar to the radio transceiver 260 of Fig. 4. The apparatus of Fig. 6 also 
10 comprises a microcontroller 250 similar to the microcontroller 250 of Fig. 4. 

The apparatus of Fig. 6 also comprises a digital input/output interface (digital I/O 
interface) 290, which is operative to provide an interface between the microcontroller 250 and a 
plurality of input and output devices which may be connected thereto such as, for example, four 
input device and four output devices. A preferred implementation of the digital I/O interface 290 
15 is described in more detail below with reference to Fig. 7A - 7F. 

The apparatus of Fig. 6 also comprises an analog input/output interface (analog 
I/O interface) 300 operatively connected to the radio transceiver 260, and operative to receive 
signals therefrom and to send signals thereto. 

The apparatus of Fig. 6 also comprises a multiplexer 305 which is operative, in 
20 response to a signal from the microcontroller 250, to provide output to the analog I/O interface 
300 only when analog signals are being transmitted by the radio transceiver 260, and to pass input 
from the analog I/O interface 300 only when such input is desired. 

The apparatus of Fig. 6 also comprises input devices 140 and output devices 150. 
In Fig. 6, the input devices 140 comprise, by way of example, a tilt switch operatively connected 
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to the digital I/O interface 290, and a microphone operatively connected to the analog I/O 
interface 300. It is appreciated that a wide variety of input devices 140 may be used. 

In Fig. 6, the output devices 150 comprise, by way of example, a DC motor 
operatively connected to the digital I/O interface 290, and a speaker operatively connected to the 
5 analog I/O interface 300. It is appreciated that a wide variety of output devices 150 may be used. 

The apparatus of Fig. 6 also comprises a DC control 310, a preferred 
implementation of which is described in more detail below with reference to Figs. 7 A - 7F. 

The apparatus of Fig. 6 also comprises a comparator 280, similar to the 
comparator 280 of Fig. 4. 

10 The apparatus of Fig. 6 also comprises a power source 125, shown in Fig. 6 by 

way of example as batteries, operative to provide electrical power to the apparatus of Fig. 6 via 
the DC control 3 10. 

Reference is now made to Figs. 7A - 7F which, taken together with either Fig. 5D 
or 5E, comprise a schematic diagram of the toy control device of Fig. 6. If the schematics of Fig. 
15 5E is employed to implement the computer radio interface of Fig. 4, using RY3GB021 as Ul of 
Fig. 5E, then the same schematics of Fig. 5E are preferably employed to implement the toy 
control device of Fig. 6 except that RY3GH021 is used to implement Ul rather than RY3GB021. 

The following is a preferred parts list for the apparatus of Figs. 7A - 7F: 

1. Ul 8751 microcontroller, Intel Corporation, San Tomas 4, 2700 San Tomas 
20 Expressway, 2nd Floor, Santa Clara 95051, CAUSA. 

2. U2 LM78L05, National Semiconductor, 2900 Semiconductor Drive, Santa 
Clara, CA. 95052, USA. 

3. U3 CXO - 12MHz (crystal oscillator), Raltron, 2315 N.W. 107th Avenue, 
Miami, FL. 33172, USA. 
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4. U4 MC33174, Motorola, Phoenix, AZ, USA. Tel. No. (602) 897-5056. 

5. U5 MC341 19, Motorola, Phoenix, AZ, USA. Tel. No. (602) 897-5056. 

6. U6 4066, Motorola, Phoenix, AZ, USA. Tel. No. (602) 897-5056. 

7. Diode 1N914, 1N4005, Motorola, Phoenix, AZ, USA. Tel. No. (602) 



897-5056. 



897-5056. 



8. Transistor 2N2222, 2N3906, Motorola, Phoenix, AZ, USA. Tel. No. (602) 



10 



15 



9. Transistors 2N2907 and MPSA14, Motorola, Phoenix, AZ, USA. Tel. No. 
(602) 897-5056. 

Figs. 7A - 7F are self-explanatory with reference to the above parts list. 
As stated above with reference to Fig. 1A, the signals transmitted between the 
computer radio interface 110 and the toy control device 130 may be either analog signals or 
digital signals. It the case of digital signals, the digital signals preferably comprise a plurality of 
predefined messages, known to both the computer 100 and to the toy control device 130. 

Each message sent by the computer radio interface 110 to the toy control device 
130 comprises an indication of the intended recipient of the message. Each message sent by the 
toy control device 130 to the computer radio interface 110 comprises an indication of the sender 
of the message. 

In the embodiment of Fig. 1C described above, messages also comprise the 

20 following: 

each message sent by the computer radio interface 110 to the toy control device 
130 comprises an indication of the sender of the message; and 

each message sent by the toy control device 130 to the computer radio interface 
1 10 comprises an indication of the intended recipient of the message. 
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A preferred set of predefined messages is as follows: 
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Reference is now made to Fig. 8 A, which is a simplified flowchart illustration of a 
preferred method for receiving radio signals, executing commands comprised therein, and sending 
radio signals, within the toy control device 130 of Fig. 1A. Typically, each message as described 
above comprises a command, which may include a command to process information also 
5 comprised in the message. The method of Fig. 8A preferably comprises the following steps: 

A synchronization signal or preamble is detected (step 400). A header is detected 

(step 403). 

A command contained in the signal is received (step 405). 
The command contained in the signal is executed (step 410). Executing the 
10 command may be as described above with reference to Fig. 1 A. 

A signal comprising a command intended for the computer radio interface 110 is 
sent (step 420). 

Reference is now made to Figs. 8B - 8T which, taken together, comprise a 
simplified flowchart illustration of a preferred implementation of the method of Fig. 8A. The 
15 method of Figs. 8B - 8T is self-explanatory. 

Reference is now made to Fig. 9 A, which is a simplified flowchart illustration of a 
preferred method for receiving MIDI signals, receiving radio signals, executing commands 
comprised therein, sending radio signals, and sending MIDI signals, within the computer radio 
interface 110 of Fig. 1A. Some of the steps of Fig. 9A are identical to steps of Fig. 8A, described 
20 above. Fig. 9A also preferably comprises the following steps: 

A MIDI command is received from the computer 100 (step 430). The MIDI 
command may comprise a command intended to be transmitted to the toy control device 130, may 
comprise an audio in or audio out command, or may comprise a general command. 
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A MIDI command is sent to the computer 100 (step 440). The MIDI command 
may comprise a signal received from the toy control device 130, may comprise a response to a 
MIDI command previously received by the computer radio interface 1 10 from the computer 100, 
or may comprise a general command. 
5 The command contained in the MIDI command or in the received signal is 

executed (step 450). Executing the command may comprise, in the case of a received signal, 
reporting the command to the computer 100, whereupon the computer 100 may typically carry 
out any appropriate action under program control as, for example, changing a screen display or 
taking any other appropriate action in response to the received command. In the case of a MIDI 

10 command received from the computer 100, executing the command may comprise transmitting 
the command to the toy control device 130. Executing a MIDI command may also comprise 
switching audio output of the computer control device 1 10 between the secondary audio interface 
230 and the radio transceiver 260. Normally the secondary audio interface 230 is directly 
connected to the audio interface 220 preserving the connection between the computer sound 

15 board and the peripheral audio devices such as speakers, microphone and stereo system. 

Reference is now made to Figs. 9B - 9N, and additionally reference is made back 
to Figs. 8D - 8M, all of which, taken together, comprise a simplified flowchart illustration of a 
preferred implementation of the method of Fig. 9A. The method of Figs. 9B - 9M, taken together 
with Figs. 8D - 8M, is self-explanatory. 

20 Reference is now additionally made to Figs. 10A - 10C, which are simplified 

pictorial illustrations of a signal transmitted between the computer radio interface 1 10 and the toy 
control device 130 of Fig. 1A. Fig. 10A comprises a synchronization preamble. The duration 
T_SYNC of the synchronization preamble is preferably .500 millisecond, being preferably 
substantially equally divided into on and off components. 
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Fig. 10B comprises a signal representing a bit with value 0, while Fig. IOC 
comprises a signal representing a bit with value 1 . 

It is appreciated that Figs. 10B and IOC refer to the case where the apparatus of 
Fig. 5D is used. In the case of the apparatus of Fig. 5E, functionality corresponding to that 
5 depicted in Figs. 10B and IOC is provided within the apparatus of Fig. 5E. 

Preferably, each bit is assigned a predetermined duration T, which is the same for 
every bit. A frequency modulated carrier is transmitted, using the method of frequency 
modulation keying as is well known in the art. An "off' signal (typically less than 0.7 Volts) 
presented at termination 5 of U2 in Fig. 5D causes a transmission at a frequency below the 
10 median channel frequency. An "on" signal (typically over 2.3 Volts) presented at pin 5 of U2 in 
Fig. 5D causes a transmission at a frequency above the median frequency. These signals are 
received by the corresponding receiver Ul. Output signal from pin 6 of Ul is fed to the 
comparator 280 of Figs. 4 and 6 that is operative to determine whether the received signal is "off' 
or "on", respectively. 

15 It is also possible to use the comparator that is contained within Ul by connecting 

pin 7 of Ul of Fig. 5D, through pin 6 of the connector Jl of Fig. 5D, pin 6 of connector Jl of Fig. 

5 A, through the jumper to pin 12 of Ul of Fig. 5 A 

Preferably, receipt of an on signal or spike of duration less than 0.01 * T is 

ignored. Receipt of an on signal as shown in Fig. 10B, of duration between 0.01 * T and 0,40 * T 
20 is preferably taken to be a bit with value 0. Receipt of an on signal as shown in Fig. 10C, of 

duration greater than 0.40 * T is preferably taken to be a bit with value 1. Typically, T has a value 

of 1.0 millisecond. 

Furthermore, after receipt of an on signal, the duration of the subsequent off signal 
is measured. The sum of the durations of the on signal and the off signal must be between 0.90 T 
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and 1.10 T for the bit to be considered valid. Otherwise, the bit is considered invalid and is 
ignored. 

Reference is now made to Fig. 1 1, which is a simplified flowchart illustration of a 
method for generating control instructions for the apparatus of Fig. 1A. The method of Fig. 11 
5 preferably includes the following steps: 

A toy is selected (step 550). At least one command is selected, preferably from a 
plurality of commands associated with the selected toy (steps 560 - 580). Alternatively, a 
command may be entered by selecting, modifying, and creating a new binary command (step 585). 

Typically, selecting a command in steps 560 - 580 may include choosing a 
10 command and specifying one or more control parameters associated with the command. A control 
parameter may include, for example, a condition depending on a result of a previous command, 
the previous command being associated either with the selected toy or with another toy. A control 
parameter may also include an execution condition governing execution of a command such as, 
for example: a condition stating that a specified output is to occur based on a status of the toy, 
15 that is, if and only if a specified input is received; a condition stating that the command is to be 
performed at a specified time; a condition stating that performance of the command is to cease at 
a specified time; a condition comprising a command modifier modifying execution of the 
command, such as, for example, to terminate execution of the command in a case where 
execution of the command continues over a period of time; a condition dependent on the 
20 occurrence of a future event; or another condition. 

The command may comprise a command to cancel a previous command. 

The output of the method of Fig. 11 typically comprises one or more control 
instructions implementing the specified command, generated in step 590. Typically, the one or 
more control instructions are comprised in a command file. Typically, the command file is called 
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from a driver program which typically determines which command is to be executed at a given 
point in time and then calls the command file associated with the given command. 

Preferably, a user of the method of Fig. 11 performs steps 550 and 560 using a 
computer having a graphical user interface. Reference is now made to Figs. 12A - 12C, which are 
5 pictorial illustrations of a preferred embodiment of a graphical user interface implementation of 
the method of Fig. 11. 

Fig. 12A comprises a toy selection area 600, comprising a plurality of toy selection 
icons 610, each depicting a toy. The user of the graphical user interface of Figs. 12 A - 12C 
typically selects one of the toy selection icons 610, indicating that a command is to be specified 
10 for the selected toy. 

Fig. 12A also typically comprises action buttons 620, typically comprising one or 
more of the following: 

a button allowing the user, typically an expert user, to enter a direct binary 
command implementing an advanced or particularly complex command not otherwise available 
15 through the graphical user interface of Figs. 12A - 12C; 

a button allowing the user to install a new toy, thus adding a new toy selection 

icon 610; and 

a button allowing the user to exit the graphical user interface of Figs. 12A - 12C. 

Fig. 12B depicts a command generator screen typically displayed after the user has 
20 selected one of the toy selection icons 610 of Fig. 12A. Fig. 12B comprises an animation area 
630, preferably comprising a depiction of the selected toy selection icon 610, and a text area 635 
comprising text describing the selected toy. 
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Fig. 12B also comprises a plurality of command category buttons 640, each of 
which allow the user to select a category of commands such as, for example: output commands; 
input commands; audio in commands; audio out commands; and general commands. 

Fig. 12B also comprises a cancel button 645 to cancel command selection and 
return to the screen of Fig. 12A. 

Fig. 12C comprises a command selection area 650, allowing the user to specify a 
specific command. A wide variety of commands may be specified, and the commands shown in 
Fig. 12C are shown by way of example only. 

Fig. 12C also comprises a file name area 655, in which the user may specify the 
name of the file which is to receive the generated control instructions. Fig. 12C also comprises a 
cancel button 645, similar to the cancel button 645 of Fig. 12B. Fig. 12C also comprises a make 
button 660. When the user actuates the make button 660, the control instruction generator of Fig. 
1 1 generates control instructions implementing the chosen command for the chosen toy, and 
writes the control instructions to the specified file. 

Fig. 12C also comprises a parameter selection area 665, in which the user may 
specify a parameter associated with the chosen command. 

The above-described embodiment of Fig. 1C includes a description of a preferred 
set of predefined messages including a category termed "General commands". Other General 
Commands are defined by the following description: 
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In Figs. 13 and 14 there are illustrated block diagrams of multiport multi-channel 
implementation of the computer radio interface 110 of Fig. 1A Fig. 13 illustrates the processing 
sub-unit of the computer interface that is implemented as an add-in board installed inside a PC. 
Fig. 14 is the RF transceiver which is a device external to the computer and connects to the 

5 processing subunit by means of a cable. In the present application of the RF unit there are 4 
transceivers each capable of utilizing two radio channels simultaneously. 

Referring briefly to Fig. 3, it is appreciated that, optionally, both sound and control 
commands may be transmitted via the MIDI connector 210 rather than transmitting sound 
commands via the analog connector 220. It is additionally appreciated that the functions of the 

10 interfaces 210 and 220 between the computer radio interface 110 and the sound card 190 may, 
alternatively, be implemented as connections between the computer radio interface 110 to the 
serial and/or parallel ports of the computer 100, as shown in Figs. 25 A - 25F. 

If it is desired to provide full duplex communication, each transceiver 260 which 
forms part of the computer radio interface 110 of Fig. 1A preferably is operative to transmit on a 

15 first channel pair and to receive on a different, second channel pair. The transceiver 260 (Fig. 4) 
which forms part of the toy control device 130 of Fig. 1A preferably is operative to transmit on 
the second channel and to receive on the first channel. 

Any suitable technology may be employed to define at least two channel pairs such 
as narrow band technology or spread spectrum technologies such as frequency hopping 

20 technology or direct sequence technology, as illustrated in Figs. 15 A - 15E, showing a Multi- 
Channel Computer Radio Interface, and in Figs. 24 A - 24E showing a Multi-Channel Toy Control 
Device. 

Reference is now made to Fig. 16 which is a simplified flowchart illustration of a 
preferred method of operation of a computer radio interface (CRI) 1 10 operative to service an 
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individual computer 100 of Fig. 1A without interfering with other computers or being interfered 
with by the other computers, each of which is similarly serviced by a similar CRL Typically, the 
method of Fig. 16 is implemented in software on the computer 100 of Fig. 1 A. 

The CRI includes a conventional radio transceiver (260 of Fig. 4) which may, for 
5 example, comprise an RY3 GB021 having 40 channels which are divided into 20 pairs of 
channels. Typically, 16 of the channel pairs are assigned to information communication and the 
remaining 4 channel pairs are designated as control channels. 

In the method of Fig. 16, one of the 4 control channel pairs is selected by the radio 
interface (step 810) as described in detail below in Fig. 17. The selected control channel pair i is 

10 monitored by a first transceiver (step 820) to detect the appearance of a new toy which is signaled 
by arrival of a toy availability command from the new toy (step 816). When the new toy is 
detected, an information communication channel pair is selected (step 830) from among the 16 
such channel pairs provided over which game program information will be transmitted to the new 
toy. A preferred method for implementing step 830 is illustrated in self-explanatory flowchart Fig. 

15 18A. The "Locate Computer" command in Fig. 18A (step 1004) is illustrated in the flowchart of 
Fig. 18B. 

The identity of the selected information communication channel pair, also termed 
herein a "channel pair selection command", is sent over the control channel pair to the new toy 
(step 840). A game program is then begun (step 850), using the selected information 
20 communication channel pair. The control channel pair is then free to receive and act upon a toy 
availability command received from another toy. Therefore, it is desirable to assign another 
transceiver to that control channel pair since the current transceiver is now being used to provide 
communication between the game and the toy. 
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To assign a further transceiver to the now un-monitored control channel, the 
transceiver which was formerly monitoring that control channel is marked as busy in a transceiver 
availability table (step 852). The transceiver availability table is then scanned until an available 
transceiver, i.e. a transceiver which is not marked as busy, is identified (step 854). This transceiver 
is then assigned to the control channel i (step 858). 

Fig. 17 is a simplified flowchart illustration of a preferred method for implementing 
"select control channel pair" step 810 of Fig. 16. In Fig. 17, the four control channels are scanned. 
For each channel pair in which the noise level falls below a certain threshold (step 895), the 
computer sends an availability interrogation command (step 910) and waits for a predetermined 
time period, such as 250 ms, for a response (steps 930 and 940). If no other computer responds, 
i.e. sends back an "availability response command", then the channel pair is deemed vacant. If the 
channel pair is found to be occupied the next channel is scanned. If none of the four channel pairs 
are found to be vacant, a "no control channel available" message is returned. 

Fig. 19 is a self-explanatory flowchart illustration of a preferred method of 
operation of the toy control device 130 which is useful in conjunction with the "multi-channel" 
embodiment of Figs. 16 - 18B. i = 1, 4 is an index of the control channels of the system. The 
toy control device sends a "toy availability command" (step 1160) which is a message advertising 
the toy's availability, on each control channel i in turn (steps 1140, 1150, 1210), until a control 
channel is reached which is being monitored by a computer. This becomes apparent when the 
computer responds (step 1 1 80) by transmitting a "channel pair selection command" which is a 
message designating the information channel pair over which the toy control device may 
communicate with the game running on the computer. At this point (step 1 190), the toy control 
device may begin receiving and executing game commands which the computer transmits over the 
information channel pair designated in the control channel i. 
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According to a preferred embodiment of the present invention, a computer system 
is provided, in communication with a remote game server, as shown in Fig. 20. The remote game 
server 1250 is operative to serve to the computer 100 at least a portion of at least one toy- 
operating game, which operates one or more toys 1260. Optionally, an entire game may be 
downloaded from the remote game server 1250. However, alternatively, a new toy action script 
or new text files may be downloaded from the remote game server 1250 whereas the remaining 
components of a particular game may already be present in the memory of computer 100. 

Downloading from the remote game server 1250 to the computer 100 may take 
place either off-line, before the game begins, or on-line, in the course of the game. Alternatively, a 
first portion of the game may be received off-line whereas an additional portion of the game is 
received on-line. 

The communication between the remote game server 1250 and the computer 100 
may be based on any suitable technology such as but not limited to ISDN; X.25; Frame-Relay; 
and Internet. 

An advantage of the embodiment of Fig. 20 is that a very simple computerized 
device may be provided locally, i.e. adjacent to the toy, because all "intelligence" may be provided 
from a remote source. In particular, the computerized device may be less sophisticated than a 
personal computer, may lack a display monitor of its own, and may, for example, comprise a 
network computer 1270. 

Fig. 21 is a simplified flowchart illustration of the operation of the computer 100 
or of the network computer 1260 of Fig. 20, when operating in conjunction with the remote 
server 1250. 

Fig. 22 is a simplified flowchart illustration of the operation of the remote game 
server 1250 of Fig. 20. 
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Fig. 23 is a semi-pictorial semi-block diagram illustration of a wireless computer 
controlled toy system including a toy 1500 having a toy control device 1504, a computer 1510 
communicating with the toy control device 1504 by means of a computer-radio interface 1514 
and a proximity detection subsystem operative to detect proximity between the toy and the 
5 computer. The proximity detection subsystem may for example include a pair of ultrasound 
transducers 1520 and 1530 associated with the toy and computer respectively. The toy's 
ultrasound transducer 1520 typically broadcasts ultrasonic signals which the computer's 
ultrasound transducer 1530 detects if the computer and toy are within ultrasonic communication 

range, e.g. are in the same room. 
10 Figs. 24A - 24E, taken together, form a detailed electronic schematic diagram of a 

multi-channel implementation of the computer radio interface 1 10 of Fig. 3 which is similar to the 

detailed electronic schematic diagrams of Figs. 5A - 5D except for being multi-channel, therefore 

capable of supporting full duplex applications, rather than single-channel. 

Figs. 25A - 25F, taken together, form a detailed schematic illustration of a 
15 computer radio interface which connects to a serial port of a computer rather than to the sound 

board of the computer. 

Figs. 26A - 26D, taken together, form a detailed schematic illustration of a 

computer radio interface which connects to a parallel port of a computer rather than to the sound 

board of the computer. 

20 pigs. 27A - 27J are preferred self-explanatory flowchart illustrations of a preferred 

radio coding technique, based on the Manchester coding, which is an alternative to the radio 
coding technique described above with reference to Figs. 8E, 8G - 8M and 10A - C. 

Figs. 28A - 28K, taken together, form a detailed electronic schematic diagram of 
the multi-port multi-channel computer radio interface sub-unit of Fig. 13. 



WO 98/53456 



PCT/IL98/00223 



72 

Figs. 29A - 291, taken together, form a detailed electronic schematic diagram of 
the multi-port multi-channel computer radio interface sub-unit of Fig. 14. 

Fig. 30 illustrates a further embodiment of the present invention which includes a 
combination of a Computer Radio Interface (CRI) and a Toy Control Device (TCD), 1610. 

The combined unit 1610 controls a toy 1620 which is connected to the computer 
100 by a device, such as a cable, and communicates with other toys, 120, by means such as radio 
communication, using the computer radio interface 110. The toy 1620 is operated in a similar 
manner as the toy device 120. 

Fig 3 1 illustrates a simplified block diagram of the combined unit 1610. 

Figs. 32A, 32B and 32C taken together form a simplified schematic diagram of the 
EP900 EPLD chip (U9) of Fig. 28H. The code to program the EPLD chip for this schematic 
diagram preferably uses the programming package "Max Plus II Ver. 6.2" available from Altera 
Corporation, 3525 Monroe Street, Santa Clara, CA. 5051, USA. 

Figs. 33 - 53, described hereinbelow, illustrate various embodiments of the toy 
system of Figs. 1 - 32C. 

Fig. 33 is a pictorial illustration of personified household appliances associated 
with a central computer 2100 by means of two-way wireless communication, typically via a 
computer radio interface 2110 associated with the computer and an appliance control device 
2130, also termed herein transceiver/controller 2130, associated with a household appliance 2126. 
Suitable computer control provides a wide variety of personified household appliances such as but 
not limited to the following embodiments described in detail below: a refrigerator 2122 operating 
as a diet-mate, a microwave oven 2124 simulating a celebrity and a washing machine 2126 
providing verbal or non-verbal humor or other entertainment. Each transceiver/controller 2130 is 
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preferably associated with a suitable combination of electro-mechanical accessories such as 
microphones 2142, speakers 2144, switches 2146 and solenoids 2148. 

According to one embodiment of the present invention, the presence of a user in a 
particular room is sensed and audio messages to the user from any one of the appliances 

5 throughout the house are provided by an appliance in that room, via the computer 2100. Any 
suitable method may be used to sense the user's presence in a particular room such as voice 
recognition, volume detection, or bi-directional paging. The user may optionally attach a 
conventional personal locator, e.g. a IR badge, to his clothing or body such that his or her 
adjacency to a particular appliance may be sensed and the loudspeaker of that appliance may then 

10 be used to convey to the user information regarding that appliance or any other appliance in the 
household. 

Alternatively, audio messages are broadcast to the user from all appliances in the 
house. It is appreciated that providing a loudspeaker in association with appliances is cost- 
effective relative to providing separate loudspeakers mounted in rooms and not in association 

15 with appliances. Each such loudspeaker would need to be associated via wire with the central 
computer 2100 or alternatively would need to be associated with a transceiver/controller. 

Communication between appliances and central computer 2100 as well as, 
preferably, communication between the appliances themselves may be either wireless (Fig. 33) or 
custom-wired (Fig. 34) or by means of PLC (power line carrier) i.e. the household's existing 

20 electrical wiring system (Fig. 35), such as the PLC2.5-4.0/20W system, manufactured by 
Intracom SA, Greece and the PLC system ACE32, manufactured by Neva, Norway. Wireless 
communication may be implemented by means of any suitable technology such as radio wave 
technology or infra-red wave technology. Preferably the radio system of the present invention is 
based on the following: Spread Spectrum Transceivers, AIC9001 with IRF9085DS, available 



WO 98/53456 



PCT/IL98/G0223 



74 

from ALFA INCORPORATED, No. 15-1, Industry East Road.IV, Science-Based Industrial 
Park, Hsinchu, Taiwan, R.O.C. 

Preferred implementations of computer radio interface 2110, some of which are 
operative in conjunction with an associated audio card (sound board) installed in computer 2100, 
are described hereinabove with reference to Figs. 1 - 32C. Preferred implementations of 
transceiver/controller 2130, are also described hereinabove with reference to Figs. 1 - 32C. It is 
appreciated that many modifications of the apparatus shown and described hereinabove with 
reference to Figs. 1 - 32C are possible. For example, in the embodiment of Figs. 6 and 7A-7F; and 
Figs 15A-15E, the motor 150 and the tilt switch 140 may be omitted. 

It is appreciated that the game systems and toy system described herein can be 
implemented by using a home's appliances as games or causing the home appliances to function as 
toys. Preferably, the central computer is programmed to sense the presence of appliances and to 
adapt the game program so as to incorporate into the game a newly sensed appliance. 

Fig. 34 is a pictorial illustration of a modification of the apparatus of Fig. 33 in 
which a first appliance 2126 is associated by means of a wire with the computer 2100 and other 
appliances 2122, 2124 communicate with the computer 2100 via the first appliance 2126, 
communication between the first appliance 2126 and the other appliances 2122, 2124 being 
wireless. Specifically, a first household appliance, such as a washing machine 2126, is associated 
by means of a wire with a computer 2100 and serves as a transceiver for transmitting commands 
and audio information to additional household appliances wirelessly associated with the first 
household appliance such as a refrigerator 2122 and a microwave oven 2124. 

In Fig. 33, the computer radio interface 2110 provides celebrity simulation 
commands and audio information to the transceiver/controller 2130 of the microwave oven. 
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In Fig. 34, in contrast, the celebrity simulation commands and audio information 
are transmitted between appliances and a combined computer radio interface- 
transceiver/controller 2150 of the washing machine 2126. Combined unit 2150 is in turn 
associated by means of a wire 2152 with the computer 2100. 

A preferred implementation for combined unit 2150 is described hereinabove with 
reference to Fig. 31. 

The microwave oven 2124 may, for example, simulate a celebrity in the sense that 
voice messages pertaining to the microwave oven are given in the voice of a particular celebrity 
(Fig. 45). A particular advantage of giving voice messages pertaining to different appliances in the 
voices of different celebrities is that users of the appliances can learn to distinguish between 
messages "coming from" different appliances. This facilitates use of the appliances since an 
appliance delivering a voice message does not need to identify itself. Also, use of distinctive 
voices and mannerisms for different appliances enhances the perceived "personalities" of the 
various appliances. It is believed that granting a personality to an appliance can have a 
psychological effect on a user thereof, such as development of affection for the appliance, 
increased willingness to operate (interact with) the appliance and increased willingness to abide by 
suggestions provided by, or "decisions" made by the appliance, such as the diet-mate refrigerator 
described herein with reference to Figs. 36A - 36C. 

According to a preferred embodiment of the present invention, an appliance 
simulating a particular celebrity is designed to resemble the celebrity. For example, a microwave 
oven simulating Pooh Bear might be green and have a Pooh Bear doll mounted thereupon. 

Preferably, the voice messages or other characteristics of the microwave oven's 
behavior are designed to resemble the personality of the celebrity. It is appreciated that any and all 
of the appliances, including but not limited to the microwave oven, may simulate a celebrity. 
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As shown in Fig. 33, appliances also preferably provide status updates to the 
computer 2100 via the computer radio interface 2110 (Fig. 45). Optionally, the status update 
signals provided to the computer are augmented by oral status updates which are audible to users 
of the appliances. 

5 Fig. 35 is a pictorial illustration of personified household appliances associated 

with a central computer 2100 by means of an existing electrical household wiring system 2128. 

Figs. 36A - 36C, taken together, form a simplified flowchart illustration of a 
preferred method by which the computer controls the transceiver/controller 2130 of the 
refrigerator 2122 of Fig. 33. The method of Figs. 36A - 36C enables the refrigerator to function 

10 as a "diet-mate", in a first supportive mode or in a second, aggressive mode. The mode 
(supportive or aggressive) may be preset by the user either initially or in the course of using the 
appliance (step 2350 of Fig. 36B) or may be randomly selected by the computer or may be 
programmed by the user such that different modes are used at different times of day or under 
different circumstances. Alternatively, the mode may be set by the computer conditionally, 

15 depending on the behavior of the user. Typically, the supportive mode is active until the dieter has 
exceeded his daily calorie count at which point the aggressive mode becomes active. Optionally, 
different personalities or celebrities may be associated with the two modes. 

Preferably, the computer performs a voice signature matching process to 
determine whether the user is an impostor, i.e. whether or not the user's name as supplied matches 

20 his voice. Conventional voice signature matching methods may be employed for this purpose (step 
2326). 

As shown, the refrigerator preferably includes a microswitch 2146 (Fig. 33) which 
detects opening of the refrigerator door (step 2318). The refrigerator's loudspeaker 2144 prompts 
the person opening the refrigerator to identify himself (step 2322). If the user does not identify 



WO 98/53456 PCT/IL98/00223 

77 

himself within a predetermined time period, the loudspeaker emits a message pleasantly urging or 
aggressively insisting that the user identify himself (steps 2322 to 2340). 

The refrigerators loudspeaker 2144 then asks the person to identify the food 
product or products he is removing from the refrigerator (step 2354). 

The user's utterance is then recognized by a conventional speaker-dependent or 
speaker-independent speech recognition unit of the computer 2100 (steps 2358 to 2368). 

If the user does not identify the food product/s within a predetermined time period, 
the loudspeaker emits a message pleasantly urging the user to do so or aggressively insisting that 
the user do so (step 2370). 

Preferably, the calories corresponding to a typical portion of the food substance 
being removed are added to the sum total of calories consumed that day by the identified person 
(step 2380). 

If the sum total of calories exceeds a predetermined daily total, which may for 
example be input in advance by the user, the loudspeaker preferably emits a randomly selected 
message politely requesting the user not to eat the foodstuffs in question or, in aggressive mode, 
blasting the user for eating the foodstuffs and demanding that s/he cease (step 2386). 
Alternatively or in addition, the above message may be provided if the food substance is in and of 
itself forbidden to the user, e.g. in accordance with a list of forbidden food items input in advance 
by the user. 

In the illustrated embodiment, the apparatus does not prevent the dieter from 
opening the refrigerator. Alternatively, however, solenoid 2148 of Fig. 33 is employed to prevent 
the refrigerator from being opened if, for example, the dieter has exceeded his calorie quota for 
the day. 
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Fig. 37 is an example of a portion of a user interface by which the computer is set 
up by a user of an appliance, such as washing machine 2126 of Fig. 33, to provide the user of the 
appliance with infotainment or entertainment. 

In the set up session, the user is preferably prompted to generate a "personal 
entertainment preference record". Specifically, the user is prompted to indicate his name, and to 
indicate any number of preference statements. Typically, each preference statement includes an 
activity, a time period and a sequence of preferences, such as only two preferences in the present 
embodiment. 

According to one embodiment of the present invention, priorities are assigned by 
the system to the various preference statements. For example, preference statements stipulating a 
specific activity may take precedence over preference statements for "all" activities. Then, 
preference statements stipulating a narrow time period take precedence over preference 
statements stipulating a broad time period which includes the narrow time period. 

Therefore, in the illustrated embodiment, preference statement 2410 has the 
highest priority for the laundry activity. Consequently, the user, when doing laundry, will be 
exposed to the weather report and, once it is over or if the user rejects the weather report, the 
system exposes the user to humor selections. If the user rejects the humor selections, then radio 
channel 2 is played to the user if the time is between 10:00 hours and 10:30 hours because the 
preference statement with the next highest priority is preference statement 2450. Otherwise, or if 
radio channel 2 was rejected by the user, chamber music is played to the user, assuming that it is 
morning, as stipulated by preference statement 2400. If the chamber music is rejected, the "next 
preference", i.e. classical music, is presented. 

It is appreciated that many other formats may be used to elicit information from 
the user regarding his or her infotainment/entertainment preferences. 
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Figs. 38A - 38B, taken together, form a simplified flowchart illustration of a 
preferred method of operation by which the computer 2100 provides the user of a washing 
machine with infotainment or entertainment. 

Reference is now made to Fig. 38A which illustrates the process of identifying the 
homemaker. After the user voice recognition procedure has been successfully completed, steps 
2460 to 2510, the system then proceeds to present to the user the personal entertainment using 
his or hers personal preference record as illustrated in Fig. 38B. 

Typically, once the system has selected the preference statement appropriate to a 
particular situation, the system presents the user with his top preference (step 2515) and stands by 
to receive a rejection message from the user, typically orally. If a rejection message is received, 
the system presents the user with his next preference. Once the user's last preference has been 
exhausted within the current preference statement, the system preferably advances to the next 
lower priority preference statement, according to a priority scheme between preference statements 
which may be either system-defined or user-defined (steps 2520 to 2522). 

Preferably, the computer is operative to terminate provision of entertainment by 
the washing machine if the computer is informed that another appliance has detected the presence 
of the homemaker, indicating that the homemaker has left the vicinity of the washing machine. 

Fig. 39 is a simplified diagram of the interface between computer radio interface 
2110 and a soundboard 2600 of the computer 2110. The apparatus of Fig. 39 is a modification of 
the apparatus of Fig. 3 except that the MIDI connectors are omitted, such that the apparatus of 
Fig. 39 is useful in conjunction with sound-boards or computers which lack MIDI connectors. 

Fig. 40 is a simplified block diagram of computer radio interface 21 10. Fig. 40 is a 
modification of the apparatus of Fig. 4 except that the MIDI connectors are omitted, such that the 
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apparatus of Fig. 40 is useful in conjunction with sound-boards or computers which lack MIDI 
connectors. 

Fig. 41 is a simplified flowchart illustration of a preferred communication method 
allowing one of the computer radio interface 2110 and the computer 2100 to receive commands 

S over the audio channel, rather than over the MIDI channel, from the other one of the computer 
radio interface 2110 and the computer 2100. The method of Fig. 41 first detects whether an 
audio signal is currently arriving (step 2660) and if so, detects whether the audio signal comprises 
audio information (i.e. comprises the contents of an utterance which one of the appliances- 
speakers is supposed to emit) or a command. This is preferably effected by detecting whether or 

* not a command-characterizing preamble has been received (step 2670). The command- 
characterizing preamble typically comprises SYNC followed by SQ signals as described in detail 

below with reference to Fig. 42. 

Fig. 42 is a diagram of analog and digital representations 2700 and 2710 

respectively of the following signals: SYNC, SQ, zero-valued bit and one-valued bit. 
15 The frequencies and time durations of each of the above signals are as follows: 

SIGNAL FREQUENCY TTMF. DURATION 

SYNC 2 KHz 0.5 msec 

S Q 500 Hz 2 msec 

20 zero 1Hz 1msec 

one 666 Hz 1.5 msec 

Preferably, more than one audio channel connects the sound board 2600 and the 
computer radio interface 21 10, and typically a first audio channel transmits audio signals from the 
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Mim d board 2600 .0 rhe computer n* interface and a Kcond audio channel transmits mto 

signals in the opposite direction. 

Figs. 43 A - 43E, taken together, form a detailed electronic schematic diagram of a 

preferred implementation of the apparatus of Fig. 40. 

Fig. 44 is an example of a dialogue between a personified microwave oven and a 
personified dishwasher culminating in a verbal message emitted by a television. The dialog is 
n.anaged by the computer 2100. Preferably, the tone of voice of the personified microwave oven 
and of the personified dishwasher differ to allow listeners to differentiate therebetween. For 
example, the microwave oven's voice may simulate Paul Newman's voice and the dishwasher's 

voice may simulate Vivian Leigh's voice. 

According to one embodiment of the present invention, simulations of a celebrity's 
voice may be provided by pre-recording sentences, phrases or words produced by a human model 
necking the celebrity or by the celebrity herself. Alternatively, commercially available text-to- 
speech systems exist which convert text to oral speech having a variety of characteristics such that 
the voices of different appliances can be made distinguishable. 

Fig. 45 is a simplified flowchart illustration of a method of operation for a central 
computer according to a first preferred implementation of an inter-apphanoe dialogue such as the 
dialog of Fig. 44. In the embodiment of Fig. 45, a central computer controls all appliances and 
simulates, for the amusement of a user, a dialogue therebetween. 

Preferably, the computer maintains a state machine representing the possible states 
that the household appliances may be in and/or a plurality of separate state machines representing 
the possible states that each of a plurality of household appliances respectively may be in. Each 
state defines at least one condition, each condition comprising a logical combination of events 
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« a connocrioo .o anoflter ante -or an action .0 be perform by one or other of flm 
appliances. 

The event, may include a. .east on. of ft. Mowing types of even.,: Counter 
.vents rimer events, even,, in winch an input such . speech is received from a user, events in 
wti ch a chatge in the anvirontnen, is detected, eve*, denned in terns of computus earned 

out by the computer, etc. 

Kg. 46 is . flowchart illusion of a method of operation for an appliance 

is to,eUig.nt and preferably has speech recognition capabiMes. Therefore, «he dialogue is a res. 

Tig . 47 is a pictorial illusion of a cotora. computer 2100 accumulating 
Wormarion from users, via microphone bearing apphances, regardtog consumable supplies • be 
^etoshed. Preferably, the cental computet 2100 also accumulates messages flom the appliance, 
^.s, e.g. indicaflons of flte number of rimes the, have operated, which impacts on At. 
, supply ofconsumab.es for tat appliance. The contra, computer flten generates a shopping It* 
^ communicates ft. shopping Ust, e.g. vU modem 2U 1, to a shopptog « * * 
e^odimen, the centra, computer reCves an indicaflon of e^ option of the waging 
^ .nd accumutotes .he* indicaflon,. After a predeternrined number of operations, flte 

computer may add laundry powder to the list. 
20 Typically, the computer automatically generates a shopping list, «nds it to flte 

aore e g electronic* and aeroes all consumable supply count*,. Prefer*, cm. messes 
r^ngaparflcuUr.asasuchasshoppingareprovMedinflse.oneofvoic.of.cdebriV. 

Flg . 48 is a scrip, for Are flowchart of Fig. 45 by which the computer 2.00 
implements the reftigeratofs role to flte interaction of Fig. 47. 
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Fig. 49 is a scrip, for the flowchart of Fig. 45 by which the computer 2100 
implements the washing machine's role in the interaction of Fig. 47. 

Fig. 50 is a picrorial illusion of a scenario in which a central computer is 
a^ing mfonnation reading household chore monitoring and timing. This information 
, w he provided hy users, via sensor- hiring applies, and/or h, the appfonces themselves. 
F w ^Ki.^mus™«d^.towash^n^mmdr^rK^^hon^,vU 

have borh terminated. This facilitates ordination of household Usks since the home-maker b no. 
only alerted <o go downsnurs and dee. wirh me laundry bur is alerted only once allowing him o, 
,0 her to go dowmaairs only once and deal wim bom me washer and the dryer. 

ta the iUus.ra.ed embodiment, the messages to the home-maker are coordinated 
such that, for e^mple, the alert that mo laundry tasks can now be performed (c—icarion F) 
i, „« provided in the mids, of a food preparation «* (microwave oven operation), eve. though 
^formation is avrfhble .. the computer. Instead, rhe alert regarding .he two laundry msks is 
15 delayed by the »mpu,.r until such time ma, me food preparation msk has terminated, i.e. until 
after communication D, which indicates that me home-maker has completed a food preparation 

task and is leaving the microwave oven. 

Fig. 51 is a script for the flowchart of Fig. 45 by which the computer 2100 

implements the washing machine's role in the interaction of Fig. 50. 

Fig. 52 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the dryer's role in the interaction of Fig. 50. 

Fig. 53 is a script for the flowchart of Fig. 45 by which the computer 2100 
implements the microwave oven's role in the interaction of Fig. 50. 
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The following variations of the illustrated embodiments may easily be provided : 
Each appliance may have substantial computing power and therefore have 

independent intelligence, rather than being a "slave- to a central computer providing intelligence 

to a plurality of household appUances. 

b . Intelligence may be provided to "slave" appUances by a "master" appUance 

associated with each of the "slave" appUances either wirelessly or by means of wire. 

It is appreciated that different appliances are Ulustrated and described in the 
present invention as implementing different embodiments of the present invention. It is 
appreciated that generally, any embodiment of the invention may be implemented in any appUance 
and that the particular embodiment-appUance relationships shown and described herein are not 

intended to be limiting. 

It is appreciated that the software components of the present invention may, if 
desired, be implemented in ROM (read-only memory) form. The software components may, 
generaUy, be implemented in hardware, if desired, using conventional techniques. 

It is appreciated that various features of the invention which are, for clarity, 
described in the contexts of separate embodiments may also be provided in combination in a 
single embodiment. Conversely, various features of the invention which are, for brevity, described 
in the context of a single embodiment may also be provided separately or in any suitable 
subcombination. 

It will be appreciated by persons skiUed in the art that the present invention is not 
limited to what has been particularly shown and described hereinabove. Rather, the scope of the 
present invention is defined only by the claims which are: 
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CLAIMS 

We claim: 

1 A wireless computer controlled household appliance system comprising: 

a computer system including a first wireless transmitter and a first wireless receiver 
and operative to transmit a first transmission via the first wireless transmitter, and 

at least one household appliance including a second wireless transmitter and a 
second wireless receiver, said household appliance receiving said first transmission via said second 
wireless receiver and operative to carry out at least one action based on said first transmission, 
said household appliance being operative to transmit a second transmission via the second 
wireless transmitter and wherein the computer system is operative to receive the second 
transmission via said first wireless receiver. 



2. Household appliance apparatus comprising: 

at least one functional unit operative to perform a household operation; and 

an appliance personifier operative to simulate a personification of the functional 

unit for a user of the functional unit. 



3. A household appliance comprising: 

a functional unit operative to perform a household operation; and 

an entertainment generator operative to provide entertainment to a user of the 

functional unit. 



4. 



Speaking household appliance apparatus comprising: 
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a functional unit operative to perform a household operation; and 

a speech generator operative to generate speech specimens audible to a user of the 

functional unit. 

5. Apparatus according to claim 4 wherein the speech generator is operative to 
generate speech specimens having entertainment value for the user of the functional unit. 

6. Apparatus according to claim 4 wherein the functional unit comprises at least one 
sensor operative to sense at least one ambient condition relevant to the functionality of the 
functional unit and wherein the speech generator is operative responsive to said at least one 
sensor. 

7. Apparatus according to claim 4 and also comprising an inter-appliance 
communication unit operative to receive messages from at least one other household appliance 
and wherein said speech generator is operative responsive to said messages. 

8. Apparatus according to claim 5 wherein said entertainment generator comprises a 
random entertainment generator operative to provide entertainment selected at least partly 
randomly from an entertainment repertoire. 

9. Apparatus according to claim 2 wherein said appliance personifier comprises a 
celebrity simulator operative to generate outputs causing a perception, on the part of the user of 
at least one functional units, that said at least one functional units behave similarly to a celebrity. 



WO 98/53456 



87 



PCT/IL98/00223 



10. Apparatus according to claim 9 wherein said functional unit comprises a 
loudspeaker and said celebrity simulator comprises a personified audio message provider 
operative to provide verbal messages in a voice resembling the voice of a celebrity, to said 

5 loudspeaker. 

11. A computerized household appliance system comprising: 

a plurality of household chore performing appliances distributed in a corresponding 
plurality of rooms throughout a dwelling-place, each household chore performing appliance 
10 comprising: 

a functional unit; and 

a loudspeaker for conveying audio messages to a user; and 
a computer operative to generate audio messages for a user, and to convey said 
audio messages to the user using at least one of said plurality of loudspeakers. 

15 

12. A system according to claim 11 wherein each said appliance also comprises a 
sensor operative to sense presence of the user and wherein said computer is operative to monitor 
said user's location by receiving mformation from said plurality of sensors and to convey said 
audio messages to the user using only those ones of said plurality of loudspeakers which are 

20 proximate to the user's current location as defined by said information received from said plurality 
of sensors. 



13. 



A system according to claim 1 1 wherein said sensor comprises a microphone. 
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14 A system according to claim 1 wherein said computer system comprises: 

a computer, 

a computer radio interface communicating commands to the at least one household 

appliance; and 

a sound board device having at least one audio channel and transmitting commands 
from the computer to the computer radio interface over the at least one audio channel. 

15. A system according to claim 14 wherein said at least one audio channel also 
comprises an audio channel from the computer radio interface to the sound board device over 
which digital information arriving from at least one appliance is transmitted to the computer. 

16. Apparatus according to claim 2 wherein said functional unit comprises a 
loudspeaker and said appliance personifier comprises a personified audio message provider 
operative to provide personified audio messages to said loudspeaker. 

17. Apparatus according to claim 2 wherein said functional unit comprises a food- 
related appliance and wherein said appliance personifier is operative to simulate a diet-facUitating 
personification of the food-related appliance. 

18. A wireless computer controlled household appliance system comprising: 

a computer system including a wireless transmitter for transmitting a command to 
perform at least one appliance action; and 
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at least one household appliance including a wireless receiver, said receiver 
receiving said command from said transmitter, said appliance being operative to cany out at least 
one action based on said command. 

5 19. A wireless computer controlled household appliance system comprising: 

a computer system including a wireless receiver; and 

at least one household appliance including a wireless transmitter, said household 
appliance being operative to transmit a transmission via the wireless transmitter to the wireless 
receiver, the computer system being operative to receive the transmission via said wireless 
10 receiver and to perform at least one action based on said transmission. 

20. A method for wireless computer control of household appliances comprising: 

transmitting a first transmission from a computer via a first wireless transmitter; 
receiving said first transmission at at least one household appliance and carrying 
15 out at least one action based on said first transmission; and 

transmitting a second transmission from said at least one household appliance to 

the computer. 



21. A household appliance personification method comprising: 

providing a household appliance including a functional unit operative to perform a 
household operation; and 

using the household appliance to simulate a personification of the functional unit 

for a user of the functional unit. 
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22. A household entertainment method comprising: 

providing a household appliance including a functional unit operative to perform a 

household operation; and 

using the household appliance to provide entertainment to a user of the functional 

unit. 

23. A method for performing household operations comprising: 

providing a household appliance including a functional unit operative to perform a 

household operation; and 

generating speech specimens audible to a user of the functional unit. 

24. A computerized household appliance running method comprising: 

distributing a plurality of household chore performing appliances in a 
corresponding plurality of rooms throughout a dwelling-place, each household chore performing 
appliance comprising a functional unit and a loudspeaker for conveying audio messages to a user; 
using a computer to generate audio messages for a user, and 
conveying said audio messages to the user using at least one of said plurality of 

loudspeakers. 



25. 

comprising: 



A wireless computer controlled household appliance communication method 
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transmitting a command to perform at least one appliance action from a computer 
system including a wireless transmitter to at least one household appliance including a wireless 
receiver, and 

using said appliance to carry out at least one action based on said command. 

26. A wireless computer controlled household appliance communication method 

comprising: 

transmitting a message to a computer system including a wireless receiver from at 
least one household appliance including a wireless transmitter, and 

using said computer to perform at least one computer action based on said 

transmission. 
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Door opening 
detected 
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Set retry counter = 0 



,2322 



Loudspeaker emits randomly selected prompt for identification 
e.g. supportive prompt (in Wendy's voice): "Hello, who are you please?" 
aggressive prompt (in Captain Hook's voice): "Who the hell is that?' 
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Execute 
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Loudspeaker emits randomly selected prompt encouraging/ordering 
user to identify himself. 

e.g. (in Wendy's voice) "It's really important for you to tell me your 
name - I'm trying to help you!" 
(in Captain Hook's voice) "How many times do I have to tell 
you: state your name " 
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Access personal profile record (if any) and load personification preferences 
Such as: Wendy for polite mode and Captain Hook for aggressive mode. 
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Loudspeaker emits randomly selected prompt for identification of food 
product, e.g. Polite: "What were you thinking of eating?" 

Aggressive : "What are you stuffing your face with no w, pig? 
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Loudspeaker emits: 
"Say again please" 


Execute 
speech recognition 




Increment retry 
counter 




Loudspeaker emits randomly selected prompt encouraging user to 
identify food product, e.g. 

Polite: "Please do yourself a favor and tell me what you have taken 
out of me. I'm on your side, remember? So help me out, alright?" 
Aggressive: "How many times do I have to ask you. What the hell 
are you eating? 
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Randomly select supportive phrase. 
Loudspeaker plays phrase according to the 
personification preference, 
e.g. Wendy: "Good choice, bon appetite". 
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Randomly select scolding phrase. 

Loudspeaker plays phrase according to the personification 
preference, 

e.g. Captain Hook: "Hey you, you are not allowed to eat that 
and you know it! Put it away! Now!". 




End 



SUBSTITUTE SHEET (RULE 26) 



WO 98/53456 



PCT/IL98/00223 



129/150 



a. 
X 



03 

a 

o 

CO 

CU 



o o o o o o 

o — cs r^j 

^ ^ ^ 

CN (N (N (N CS (N 



Z O Q 



c 

c 

o 

O 



E 

Z 



0> 

o 

8 J 
e 

01) 



0) 

E 

- rroi 

E 
o 



e > 
o <- 



nan 

c 



o 



< 



£1 

c 

3 



1 □□□□□□ 



as 

O 



SUBSTITUTE SHEET (RULE 26) 



WO 98/53456 



PCT/IL98/00223 



130/150 
FIGURE 38A 



2460 



Washing machine activated 
e.g. microswitch associated with the washing 
machine's hatch sensed that the machine has been 



^opened and informed the computer^ 



T 



Set retry counter = 0 



2465 



2470 



Randomly select and play prompt for identification 
e.g. "Who is it please?" 
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'Happy to see you, Sara" 
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Randomly select item according to the selected preference statement. 
Play the selected item for a short time (e.g. 1 minute) 
Play inquiring phrase, e.g. "would you like to continue? 
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Paul Newman's voice: 
Are you finis hed with the dishes? ^ 

Vivian Leigh's voice: 



Yes, have you finished cooking' 



Tewman s voice: 
I' 11 contact the television in the \ 

living room and ask it to 
announce that dinner is ready 




Vivian Leigh's voice: 
No, I'll do it when the dishes get dry^ 



In The Living Room 



Clark Gable's voice: 
You may not give a damn but dinner is ready 
and there are clean dry dishes in the dishwasher. 
By the way, the laundry should be hung up to dry, 
but tomorrow is another day. 
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Identify appliance 
Identify appliance state 

(e.g. idle, operation stage 1 , operation stage 2, etc.) 
Identify the event that corresponds to the contents of the 

information orthe speech. 
Access conditions affected by the event for the identified state. 
Identify Condition dependency on other events 
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Perform action 
Modify State 



Select celebrity to be simulated 
Select mode, e.g. supportive, aggressive 
Randomly select phrase type 
Determine appliance to produce speech 
Assemble speech (in selected mode 

and in celebrities tone of voice) 
Send to selected appliance 
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Identify the event that corresponds to the contents of the information 
or the speech. 

Access conditions affected by the event for the identified state. 
Identify Condition dependency on other events 
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Identify appliance = Refrigerator 
Identify appliance state ■ Working 
Identify event = Speech Detected 

Contents = "Pooh, buy, Liquid dish soap" 
Access conditions = none 
Identify appliance = Pooh 
Identify appliance state = Main 
Access conditions = Add item to shopping list 
Identify Condition dependency on other events = none 
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Select celebrity to be simulated = Pooh 

Select mode = Supportive 

Randomly select phrase type = Acknowledge 

Determine appliance to produce speech = Refrigerator 

Assemble speech = Pooh voice: 

"OK, I'll get you the liquid dish soap" 



Perform action = Send information to the refrigerator = 
play audio: "OK, I'll get you the liquid dish soap" 
Modify State = Pooh : main 
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Identify event = Washing Started 

Access conditions = Update Buying List 

Identify Condition dependency on other events = none 
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Perform action - Decrement Laundries Counter 
Modify State = Washing 
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Identify appliance = Washing Machine 
Identify appliance state = Washing 
Identify the event = Washing Finished 
Access conditions = Washing Finished - Alert Homemaker 
Identify Condition dependency on other events = 
Dryer Finished & Homemaker idle 
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Identify appliance = Dryer 
Identify appliance state - Drying 
Identify the event = Drying Finished 
Access conditions = Drying Finished - Alert Homemaker 
Identify Condition dependency on other events = 
Washing Finished & Homemaker idle 
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Execute 
speech recognition 



Identify appliance = Microwave Oven 

Identify appliance state = Idle 

Identify the event = Speech Detected: Contents: 

"microwave oven ; alert ; ready" 
Access conditions = Alert Home keeper 
Identify Condition dependency on other events - 

Washing Finished & Dryer Finished & Homemaker Idle 
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triggered by the condition 
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Perform action 
Modify State 



1 



3190 



Select celebrity to be simulated = Default 
Select mode « Supportive 
Randomly select phrase type « Alert Washing 
Determine appliance to produce speech = 

Microwave 
Assemble speech = 

"Washing machine is finished. 

Drier is finished" 
Send to appliance 
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